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Sharon 


HIGH STRENGTH 
LOW ALLOY 

High strength-to- 
weight ratios make 
these steels the 


lower-cost way to upgrade products 
without increasing weight. Sharon 
produces the most popular types: 
Sharalloy™, Cor-Ten® and N-A-X*. 


ALLOY 

Sharon, the alloy steelmaker, 
produces all the standards, 
plus the industry's widest 
selection of special-purpose 
alloys. Sharon metallurgists 
will tailor an alloy steel to 
your exact requirements. 


FORGING 
QUALITY 


Because these steels are 

specified for highly critical applica- 
tions, Sharon offers the best in steels 
and in technical assistance to improve 
forged products. Every billet, ingot, 
bloom and slab is thoroughly tested 
to insure performance in the finished 
part. 


MOTOR 
LAMINATION 
Sharon’s motor lami- 
nation steel is in 
high demand because its consistent 
gauge prevents distortions in the 
stack; because of its superior internal 
cleanliness, and because its electrical 
characteristics are completely uniform. 


COATED In addition to regular 
hot-dipped galvanized 
steels, Sharon offers a family of wiped 
galvanized products characterized by 
unusually even zinc distribution, plus 
steels electro-galvanized on one or 
both sides. 





CARBON 
Sharon produces the 
full range of low, middle 
and high carbons, for appli- 
cations ranging from high-speed 
stamping through clutch discs and 
cutting tools to springs and fasteners. 


ENAMELING — 7 
STEEL _—_ 
Developed forone-coat ; 

enameling, this steel is ~—S 
exceptionally clean in- 

side and out. It is simultaneously de- 
carburized and annealed to customer 
specifications by the open-coil an- 
nealing method. 


DRAWING QUALITY 
Internal cleanliness, clean 
surfaces and unusually high 
uniformity of ductility and 
dimensions reduce the pos- 
sibility of metal fracture, di- 
mensional inaccuracies and 
die failure during deep-draw 
stamping. 





PATTERNED 

Sharonart® em- 

bossed steels offer 

both distinctive 

styling and economical model change- 
overs, plus resistance to marring and 
scratching. Sharon has a variety of 
patterns in stock. If you prefer, a 
Sharonart expert will help you design 
a proprietary pattern. 


SELECTOR GUIDE 
Before determining the best 
and most economical steel 
for your application, you 
7) will want to investigate the 
grades and types offered by 
~ Sharon. For your copy of the ‘‘Selec- 
tor Guide to Sharon Custom Steels”, 
write to Department AM, Sharon Steel 
Corporation, Sharon, Pennsylvania 
16146. 
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MILWAUKEE-MATIC® N/C Machining Centers 
that stretch your imagination to achieve 
maximum productivity from your N/C dollar. 




















Flexible Manufacturing Systems (FMS) 
— Complete systems consisting:of N/C 
machining centers, automated materials 
handling and computer technologies. 








IMAGINEERING is an ingredient found in all 

Kearney & Trecker machine tools from standard milling 

Standard Milling Machines for all tool room, machines to completely automated Flexible 

die mold and production requirements. Manufacturing Systems. Since 1898, K & T has put 
Imagineering to work solving production problems for 
a wide variety of manufacturers producing an even 
wider variety of products. Today, our engineering 

7 & years of experience plus imagination make us uniquely equipped 

to solve your unique production problem. Call on us 


IMAGINEERING for an imagineered solution. 





KEARNEY & TRECKER 


KEARNEY & TRECKER CORPORATION 


MILWAUKE E 11000 Theodore Trecker Way 
Sore Milwaukee, Wisconsin 53214 
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PRODUCTIONs 


Manufacturing 
V/A 


Why the PLANBOOK? 


Editor Robert Huber explains how Manufacturing PLANBOOK: 1974 came into being and how it 
can be helpful to you throughout the puzzling, frustrating year that’s ahead. 


Plan Your Own Success 


How good a job you can do for your company may hinge on how good a job you can do on yourself. 
Ted Pollock’s four tests can start you on a self-improvement program. 


Planning for Change 


It is surprising that even in the most highly structured companies, planning for manufacturing 
change has not been well organized; and a systematic approach depends almost entirely on an 
individual’s style. Here’s a detailed checklist to fill this gap. 


In Facilities Improvement, Are You Keeping Up? 


The production metalworking industries will be spending, in total, 35.4 percent more for machinery 
and equipment in 1974 than last year. Increased capacity is the primary motive. How your plant 
stacks up against others in your industry may be revealing. 


Boosting Productivity: Your No. 1 Continuing Problem 


The PLANBOOK’s editors surveyed every reader of PRODUCTION to get a fix on today’s major 
manufacturing problems. The old ones are still the biggest ones. 


Planning for—and with—OSHA 


Ignorance of OSHA’s requirements is, at this point, inexcusable. How to meet these requirements, 
however, is where many companies need help. OSHA, itself, is increasing its informational activi- 
ties and, through the National Safety Council, its training. 


A User-Builder Dialogue on How To Improve Forming Operations 


Metal stamping, plastic molding, and die casting are in strenuous competition, and that competi- 
tion is spurring important progress in machines and techniques for users. 
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Machine Builders and Buyers—Eyeball to Eyeball 


Higher productivity in machining is a goal avidly sought by both machine tool builders and users. 
Both, however, think the other’s approaches to that goal need improvement. 


Assembly Problems Push Search for Solutions 


The most widely used production process also has the greatest variety of problems. Better fas- 
teners and parts, automatic assembly machines, more accurate control in such operations as weld- 
ing, and closer vendor liaison offer hope for major improvement. 


Materials—The Planner’s Nightmare 


Just when Manufacturing and Design were being given their widest selection of operation-saving 
materials, the shortages hit. For the near-future, at least, getting enough of anything takes prece- 
dence over getting the right, most-advantageous material. 


Testing Goes Automatic AND Manual 


A product-liability “crisis” is building, with quality, reliability, safety, and service its targets. For 
many products, 100 percent inspection and documentation will be needed. More automaticity and 
greater operator responsibility are simultaneous trends. 


Emission Avoidance Sought in Painting, Cleaning, Plating 


Environmental considerations have hit hard at all the ‘‘old-standbys” in the areas of cleaning, 
painting, and plating. Fortunately, alternate processes have quickly been forthcoming. The 
“systems approach,” looking at all aspects, is strongly recommended. 


The Upward Trend in Lowering Material Handling Costs 


Often, 30 percent of product costs can be attributed to material handling. To increase efficiency of 
this aspect of manufacturing, automated methods which often involve storage/retrieval systems 
are being intensively studied. Watch your “do’s” and “‘don'’t’s.” 


Catching up to the Computer Age—The Manufacturer’s Dilemma 


While manufacturers generally are in favor of greater sophistication in process and machine con- 
trols, it requires higher maintenance skills and more advance planning. 
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WHY THE 
PLANBOOK? 


First, many manufacturers have told PRODUCTION’s editors they'd like to work 
more closely with vendors. They would like the vendors to be more fully informed 
about the problems to be solved. They'd like to know what solutions the vendors 
are working on while there is still time for user comment and influence. 

Second, in this time of shortages, allocations, product changes, energy prob- 
lems, et al, planning is often the only way out of critical economic and market 
problems. 

This Manufacturing PLANBOOK: 1974 is intended to serve you as a working 
tool for the year. It can show you how better to do your job. You'll learn about the 
economic climate, hazy as the view might be, for 1974, including how others will 
invest in capital equipment. There is a worksheet you Can use, or modify, to assist 
you in your own planning. Some new insight into the impact of OSHA is revealing. 

Finally, in eight sections you'll read about the technological problems con- 
fronting your peers, and of solutions ready, or on the way, to ease or erase the 
problems. Don't fail to consider and use the wealth of available information in- 
cluded in the ‘‘useful literature’ columns at the end of each section. 

The Manufacturing PLANBOOK: 1974 is yours for the year . . . to be pulled out 
and reused whenever it can assist you. 

It is the first of a kind. The editorial staff which produced it is already at work on 
the plans for the next one. We want to make it an even more vital source of infor- 
mation you can use in planning and executing your job. Please let us know how 
you feel we can make the information more meaningful or helpful to you. What 
information would you like to have that is not in this first PLANBOOK? Please 
send any ideas you have to us. 

Meanwhile, it is our hope the information in this issue, furnished by more than 
100 authorities in industry, will be of value to you and, therefore, to your com- 
pany. We hope it helps make for a better 1974. 
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SUCGCE $s TED POLLOCK 


Any machine that performed as 
inefficiently as a man would be 
yanked off the market. 

For nobody—but nobody— 
works at anywhere near his full 
potential. Most of us, it has been 
estimated, chug along at 15-20 
percent of our true capacities. 
During periods of stress, we may 
increase our performance coeffi- 
cient fractionally, but generally 
we work on only a few cylinders. 
To be sure, occasionally an Edison 
or an Einstein appears on the 
scene and dazzles the world with 
a sustained performance that may 
represent 30 or even 35 percent 
of what he is really capable of, 
but the average mortal bumbles 
along, trailing clouds of inefficien- 
cy behind him. 

While there is no known way 
for a person to even approach 100 
percent of his potential on the job 
(and if he did, he would without 
doubt be summarily lynched by 
his colleagues), there are a num- 
ber of ways in which he can im- 
prove dramatically. 

Basically, there are two ap- 


proaches to the problem of per- 
sonal unproductivity. First, you 
must take a hard, long, objective 
look at yourself and your perfor- 
mance, spot your weaknesses and 
correct them. And second, you 
must learn—or relearn—how to 
use your time and energy to best 
advantage. 
First things first. 


PART I— 
TAKE STOCK OF YOURSELF 


Most men sit down periodically 
with their immediate superior for 
an appraisal of their on-the-job 


performance. But precious few 
ever enter into ‘executive session” 
with themselves. Yet, taking stock 
of yourself is important for it can 
help you see where you've been, 
where you are, where you’re head- 
ed. Here are some areas to in- 
vestigate: 

Are you on schedule? Are you 
advancing as fast as you want? 
Are you earning what you think 
you should be earning at this 
stage of your career? Have you 
been adding to your skills, know- 


how, responsibilities? If, upon as- 
sessment, you must admit that 
you are in the doldrums, now is 
the time to set fresh goals, plan a 
new strategy. 

Are you respected? Do your co- 
workers look up to you? Is your 
boss aware of your contribution 
to the department or business? 
When was the last time you re- 
ceived tangible proof of the value 
placed on you (a raise, award, 
promotion, etc.)? 

Are you famous? That is, is 
your name well known in your 
company? When the work of your 
department or the kind of skills 
you possess are discussed, is your 
name apt to be mentioned? Have 
you ever been put on “detached 
service” to another department or 
task force because your expertise 
was needed? 

Are you taken seriously? Have 
you been marked as a “comer,” 
an idea man, someone whose ad- 
vice is to be sought and followed? 

Are you happy? Probably the 
most important question of all. 
Not everyone aspires to the top, 
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The most important planning you can do is on yourself. How you 
operate will basically determine what and how much you can 
accomplish. Ted Pollock helps you examine the things that keep you 
from being as productive as you can be. He also offers four 
do-it-yourself tests that will help you spot problem areas for 


improvement. 


nor should everyone. Some are 
unsuited to it by temperament. 
Others place other things ahead 
of personal advancement, big 
money, or power. If you are con- 
tent in your work, derive satisfac- 
tion from it, feel that your talents 
are being fully utilized and lead a 
well rounded life, you’re a success. 

If, on the other hand, an honest 
self-appraisal leads you to con- 
clude that you are not happy, that 
you feel unfulfilled by your work, 
that your talents are not being 
used maximally, that—in short— 
something is definitely wrong, then 
it’s time to look deeper. 

Few of us are the victims of a 
concerted plot. Our bosses do not 
lie awake at night, dreaming up 
ways to frustrate our plans, our 
work, the realization of our goals. 
Our co-workers are not continually 
scheming to negate our accom- 
plishments. 

We are not born star-crossed. 

This is to say that, in 999 out 
of every 1000 cases, we are the 
architects of our destiny, the mov- 
ing force behind what happens to 
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us, the final cause of how we act 
and what we do. 

That being so, if we do not 
achieve what we are capable of 
achieving, the weakness almost 
always has its roots in some per- 
sonal “hang-up.” 

Two in particular warrant dis- 

cussion: habits and attitudes. 
A. BAD WORK HABITS. There are 
certain on-the-job practices that 
are guaranteed to block accom- 
plishment. If any of these sound 
familiar, change them. 

1. Procrastination. Faced by a 
large job, the procrastinator will 
find a dozen “little” things to at- 
tend to before tackling it. Faced 
by a little job, he will put it off 
because “it can be done in a few 
minutes.” Either way, he does 
nothing. 

2. Lack of planning. You get 
wherever you’re going a lot faster 
if your know your destination. 
Basic stuff? Perhaps. But most 
people ineffectually muddle 
through simply because they’ve 
never pinpointed in their own 
minds precisely what they have 


to do. They coast haphazardly 
through their days, relying on “in- 
spiration,” chance and scrambling 
last-minute activity to do their 
work. Results are a foregone con- 
clusion: poor. 

3. Indecision. This habit is the 
result of either lack of pertinent 
information on which to base a 
decision or lack of confidence in 
one’s ability to think through a 
problem. By putting off a decision, 
the postponer is really demon- 
strating his desire for someone 
else to make it for him. He is also 
paralyzing initiative and wasting 
time. 

4. Knee-jerk reflexes. The habit 
of responding to new circum- 
stances in old ways may be initial- 
ly comfortable, but by its very 
nature it is anti-creative and non- 
productive. New problems demand 
fresh solutions. And the only way 
to arrive at fresh solutions is 
through fresh thinking. 

B. HARMFUL ATTITUDES. Habits 
are merely the more visible signs 
of attitudes. So if you are to rid 

continued on page 9 





FLAT 
MACHINING 7 


YOU MAY BE PERFORMING TWO OPERATIONS 
WHERE ONE STEP COULD DO IT (BETTER). 


Fuel Injection Nozzle. 
Formerly ground, then 

lapped. F-AM process 
eliminates one step! 


Compressor Valve Cover. First 
side formerly ground for reference, 
second side ground then fine 
ground. F-AM saves two steps! 


Free-Abrasive Machining is an exclusive 
SpeedFam process that can often combine 
multiple flat-machining operations into 

one production step. 


Formerly, the flat-machining of each of 
the parts you see above involved two— 
or more—separate operations (e.g. 
grinding, then lapping, etc.). Today, each 
part's tota/ flat-machining job is 
completed in one step. On a single 
SpeedFam machine. At considerable 
savings in cost. 


Maybe your plant can benefit from 
Free-Abrasive Machining. It’s the one stock 
removal process that flat-machines any 
solid material .. regardless of size, shape 
or hardness. Within tolerances to .0001”. 
Without tooling or fixturing. 
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Gasoline Pump Part. 
Formerly faced (turned), 
then ground. F-AM process 
eliminates one step! 


Explosion-proof Housing. 
Formerly milled, then hand 
finished. F-AM process 
eliminates one step! 


Why not let the SpeedFam Man check 
out your flat-machining operations for 
potential cost savings. A request for 
our file of Time/Cost Study data on 
various types of piece parts is all it 
will take to get the ball rolling. 


Free-Abrasive Machining 
an exclusive process of: 


SPEEDFAM CORPORATION 
509L North Third Avenue, Des Plaines, Illinois 60016 
312-827-8891 /Telex 726-416 
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continued from page 7 


yourself of the bad ones, it is nec- 
essary to attack the substructures 
on which they rest. Among the 
most harmful are: 

1. Mediocrity. While no one 
consciously believes he is dedi- 
cated to “just getting by,” he is 
guilty of this attitude if he cus- 
tomarily settles for the first idea 
that comes to mind... if he ac- 
cepts the status quo without ques- 
tion . . . if he takes dangerous 
shortcuts in the name of expedi- 
ency .. . or if he never deviates 
from “the book.” 

2. Boredom. Any job loses its 
excitement with the passage of 
time. But the worker who takes no 
Steps to find something interest- 
ing in what he does or to inject 
his own excitement into it is doom- 
ing himself to below-par perfor- 
mance. 

3. Discouragement. There are 
some people who cannot snap 
back when they’re thrown for a 
loss. An idea of theirs is criti- 
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cized? They'll never come up with 
a new one. They didn’t solve that 
problem immediately? What’s the 
use of trying? But no one goes 
through life chalking up one suc- 
cess after another. Doers do de- 
spite set-backs. 

4. Lack of self-motivation. You 
can’t always rely on others to pro- 
vide the propelling force you re- 
quire to get things done. They 
have their own needs, problems 
and responsibilities. Somehow, you 
must learn to trigger enthusiasm 
and action within yourself. You 
must cultivate a certain personal 
pride in the calibre of your work 
and an eagerness to accomplish 
that enables you to overcome dis- 
couragement, boredom, and as- 
sorted set-backs. 


PART !|— 
R FOR PRODUCTIVITY 
Awareness of the habits and 
attitudes that hamper accomplish- 
ment is important, for once you 





Do You Control Your Work 
or Vice Versa? 


It’s amazing what you can get used 
to. Some people believe it’s normal 
to feel overwhelmed by their work, 
simply because that’s their usual 
state. You? Here’s a friendly chal- 
lenge—10 questions that will tell 
you quickly whether you are in the 
saddle or whether things are riding 
you: 

1. Is your work piling up too fast? 

2. Do you spend evenings or week- 
ends “catching up” with work? 

3. Are you usually pressed for 
letter-answering time? 

4. Do you find yourself with too 
little time to see people on 
business matters? 

. Do you lack time for thinking? 

. Are you frequently late in 
meeting deadlines? 

. Are you habitually swamped 
by details? 

. Look at your in-box. Are any 
matters that should have been 
attended to still “hanging fire?” 

9. Do you feel stale? 

10. Have you been irritable lately? 


If you answered even one ques- 
tion affirmatively, you can _ profit 
from learning to plan and to dele- 
gate. 











know what they are, you can take 
steps to correct or eliminate them 
from your character. But this 
knowledge is only half the battle. 
Equally important is understand- 
ing—and doing—the things upon 
which solid achievement is based. 

Here are some of the most im- 

portant: 
A. SET PRIORITIES. The logic of 
this is simple. You can do only 
one thing at a time. If you try to 
do that one thing while worrying 
about the other jobs you can’t 
do at the same time anyway, you’! 
take longer on the job you are do- 
ing and fall further behind. 

So always list the jobs you must 
do in the order of their impor- 
tance and tackle them one at a 
time. Forget the others until 
you’ve finished the one you're 
working on. 

In the office or in your pocket, 
a daily calendar is essential. If a 
new job has to be started or fol- 
lowed up next Wednesday, note 
this on Wednesday’s page and 
forget about it until Wednesday. 
If a letter has to be answered after 
you get some needed information, 
don’t keep the letter on your desk 
while you wait a couple of days 
for the information. Slip it between 
your calendar pages or—if you 
have many such letters—into the 
Thursday folder. You'll spot it 
Thursday and, if you haven't re- 
ceived the information, it will re- 
mind you to follow up. 

Put everything you can on a 

timetable. Note it down and forget 
it until the right time comes. 
B. ESTABLISH TIME LIMITS. After 
you decide the importance of the 
tasks before you, set time limits 
on their accomplishment. 

Tell yourself, for example, that 
you will definitely have those blue- 
prints ready by Tuesday... . read 
those reports before lunch... 
draft that memo before the day is 
over. 

There are three good reasons 
for setting deadlines. 

1. You challenge yourself. Every- 
one cherishes a certain image of 

continued on page 10 
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himself and will do anything to 
sustain that “self-image.” Almost 
everyone’s “self-image” includes 
a sense of honor. We like to be- 
lieve we can be counted on. By 
establishing a time limit in which 
to accomplish something, we are 
in a sense challenging our good 
opinion of ourselves. In order to 
meet that challenge, we summon 
all our capabilities. It amounts to 
“saving face” in front of yourself 
—and is a powerful incentive. 

2. You alert your body..Sit in an 
easy chair and your muscles re- 
lax. You breathe slowly, your pulse 
beats at a normal rate. But get 
up with the intention of lifting that 
easy chair and your muscles, an- 
ticipating the job before them, 
flex and tighten; you breathe faster 
in order to deliver the extra oxy- 
gen your body requires for work; 
your pulse quickens as your heart 
pumps more blood to all parts of 


your body. Many other subtle 
physical changes take place. 

In the same way, the knowledge 
that a certain task must be ac- 
complished by a specified time 
alerts your body to prepare itself 


Are You Your 
Own Worst Enemy? 


Accomplishment starts with proper 
attitudes and good habits. Think 
failure and you will fail. Lack dis- 
cipline and organization and you will 
fall hopelessly behind in your work 
Take this little quiz to determine 
whether you are your own chief 
bottleneck 


1. Do you approach every job con- 
fident that you can do it? 

2. Are you too easily satisfied with 
your own performance? 

3. Can you predict with a fair de- 
gree of accuracy what you will be 
doing next Monday? Next 
Next month? 

4. Do you usually have everything 
you need—information, equipment, 
tools—before starting a job? 

5. Are you habitually guilty of find- 
ing “little things” to attend to be- 
fore diving into a project? 

6. Do you welcome interruptions on 
the job? 

7. Do little frustrations throw you 
off your pace? 

8. Do you keep your telephone con- 
versations brief and business-like, or 
allow them to lure you into time- 
devouring bull-sessions? 

9. Frankly, would you characterize 
yourself as a clock-watcher? 

10. Does criticism of any kind tend 
to upset you to such a degree that 
you cannot get back to work? 

11. Are you often bored by your job? 
12. Do you approach problems as 
challenges to your skill and ingenu- 
ity or as frustrating blocks to fur- 
ther achievement? 

13. With due allowances for the oc- 
casional exception, can you honest- 
ly say that you look forward to going 
to work? 

14. Do you learn from your mis- 
takes, or tend to repeat them? 

15. Compared to the work turned 
out by your colleagues, how would 
you characterize yours: below-aver- 
age, average, superior? 


If you have been perfectly candid, 
you have probably identified one or 
more habits or attitudes that can 
stand improvement. Take the neces- 
sary steps. 


week? | 


for the job at hand. Even if the 
assignment is mental, writing a 
report for example, your body re- 
sponds by sending more blood— 
and oxygen—to the brain. 

3. You are being affirmative. 
“If you think you can, you can,” 
it has been said. When you say to 
yourself, “I'll paint my bedroom 
this weekend,” you are really de- 
claring your ability to paint your 
bedroom within that time period. 
And it’s always easier to do some- 
thing when you know you can do it. 

Clearly, however, it is important 

that you— 
C. KEEP YOUR DEADLINES REAL- 
ISTIC. The best laid plans don’t 
always work out. Allowances must 
be made for unforeseen obstacles, 
interruptions and necessary 
changes in plan. Your deadlines, 
therefore, should be reasonable. If 
they are not, and you fail to meet 
them, you risk frustration and loss 
of confidence. 

To avoid either pitfall, bear the 
following in mind before you set 
your time limits: 

1. Allow sufficient time for fact- 
gathering. Many tasks require spe- 
cialized information: reports must 
be read, people consulted, phone 
calls made. Take these preliminary 
steps into consideration when es- 
tablishing your deadline. 

2. Don’t forget the tools you 
will need. Whether your task calls 
for paper clips or power tools, re- 
member the time it will take to 
beg, borrow, or buy the proper 
equipment. 

3. Interruptions cost time. 
Phone calls, visitors, conferences, 
little emergencies—all can toss a 
deadline for a loss. Unless you’ve 
already found Shangri-La, make 
allowances for these petty time 
thieves. 

4. Your energy supply varies. 
We all experience bursts of ener- 
gy and short circuits. On a day 
you Know you’re clicking, you can 
shave your deadlines, confident 
that you will meet them. On “off” 
days, give yourself leeway. 

By keeping your time limits 
realistic, you will avoid the “doing 
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man’s” arch-enemy, “deadline jit- 
ters,” that unreasoning jumpiness 
that can paralyze your faculties 
and triple the difficulty of any job. 
A deadline is like a suit: Too tight 
or too loose, it doesn’t allow a 
man to show himself at his best; 
but carefully tailored, it flatters, 
builds confidence, and is supreme- 
ly practical. 

D. ELIMINATE THE UNNECES- 
SARY. Common sense tells us that 
if we can simplify our work, we 
will save time and get more done. 

Answer the following questions 
about the way you now do any 
job: 

1. What are the separate steps 
| take in doing it? Write them out, 
in order, so that you can study 
them. 

2. Can any steps be skipped 
without spoiling the result? Fre- 
quently, we do things simply be- 
cause we have always done them. 
Look over your steps to see if any 
can be eliminated or combined 
without affecting the quality of 
the results. 

3. Can the order of the steps 
be changed? Just because you’ve 
always done ABCD, it doesn’t 
necessarily follow that ACBD 
might not be more effective. 

4. Are there any chores that 
can or ought to be done by some- 
one e/se? A major stumbling block 
to achievement is the inability to 
delegate. Few have mastered the 
knack of separating the things that 
only they can do from the things 
that others can. For example, can 
an assistant or secretary dig up in- 
formation for you? Look over the 
steps you take on a job to see if 
you can delegate any of them. 
E. STAY OUT OF DEBT TO YES- 
TERDAY. You've seen them: people 
who, when Friday rolls around, are 
frantically working on Wednes- 
day’s chores. Panic-stricken, they 
cannot do their best; in despair, 
they turn out slipshod work, hop- 
ing it will “get by.” 

Setting deadlines can help you 
side-step these “traffic jams.” But 
let’s face it. Sometimes things do 
go wrong and try as we may, 
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comes 5 p.m. there are still things 
to be done. 

There is but one solution: do 
them! 

The 20 or 30 extra minutes you 
spend in cleaning up a day’s work 
will pay handsome dividends in 
self-discipline, peace of mind, and 
confidence. You will avoid that 
feeling of overwhelming defeat 
that greets those who must start 
each day by paying their debts to 
yesterday. 

Many people even work over- 
time to start tomorrow’s job the 
night before. In the morning, they 
get a psychological lift from find- 
ing the new task already begun: 
They can plunge right in and 
finish it. 

Actually, they are taking ad- 
vantage of a well known psycho- 
logical fact: Our memory for un- 
completed tasks, sparked by the 
unresolved tensions they create, 
is 1000 percent greater than our 
memory for completed ones. When 
you leave a job unfinished, your 
subconscious—that silent ally al- 
ways on duty—goes to work on it. 
Later, when you return to the job 
you are often amazed to discover 
that you have a whole new arsenal 


———— — 





ee 


Identify Your | 
Personal Gremlins 


| 

Improved performance seldom de- | 
pends on more muscle. It is usually | 
a case of working smarter, not hard- | 
er. If you want to outwit your per- 
sonal work gremlins, try this proven | 
technique. In terms of your own job, | 
answer these questions: 

What made me mad today? 

What took too long? 

What was the cause of a com- | 

plaint? 

What was misunderstood? 

What cost too much? 

What did | waste? 

What was too complicated? 

What was just plain silly? 

What job required too many 

people? 

What job didn’t get done? 


Your answers will almost certain- 
ly provide you with a number of 
areas crying for improvement. Once 
you identify them, you can search 
for solutions. 











of ideas, approaches and solutions 
to draw from. 

F. DISCOURAGE INTERRUP- 
TIONS. Among life’s frustrations 
are the well-intentioned interrup- 
tions of your work by friends, rela- 
tives, and co-workers. Some hints 
on making yourself less accessible 
when you really need to: 

1. Try rearranging your lunch 
hour so that you are on your job 
when your co-workers are out eat- 
ing. Sixty blissful minutes of gold- 
en silence! 

2. Shift your furniture. You 
may look too inviting in your pres- 
ent set-up. Try facing the wall or 
working with your back toward 
others. 

3. Be firm and let your co- 
workers, friends and family know 
that at certain hours of the day 
you are strictly “off limits.” 

4. Find an inaccessible place 
to work—an empty office, the 
public library. 

5. Let your secretary—or, at 

home, your wife—screen phone 
calls, intercepting those of little 
importance. 
G. TAKE “BREAKS” TO RE- 
CHARGE. You can be more effec- 
tive on the job and save time in 
the long run by spending time to 
get a fresh start. Sir Winston 
Churchill and President Truman, 
both masters of the catnap, testi- 
fied to its power to recharge ener- 
gy. Bernard Baruch credited his 
habit of relaxing on a park bench 
for his ability to bring fresh think- 
ing to a problem. 

You may not be able to indulge 
in catnaps or leave your job and 
head for a park, but you can take 
the kind of “breaks” that will have 
the same beneficial results. Some 
ideas: 

1. A steaming cup of coffee at 
11 a.m. or 4 p.m. can clear your 
mind for action, pep up your 
body. Dream a little while you sip. 
It’s the next best thing to 40 
winks. If coffee’s not your cup of 
tea, try tea—or your favorite soft 
drink. 


continued on page 13 




















AN ATTRACTIVE WAY 
TOGET YOUR. 
COOLANT CLEAN 


Magnetism. A shovel can remove some chips and fines 
from coolant. A filter screen works a little better, 
but when you want to get all the chips and fines from the 
coolant that cause clogging and costly downtime, a 
magnetic system works best of all. And Van Straaten can 
engineer the right separator/conveyor system to meet 
your specific needs. 

Here's how it works. An en€losed magnetic 
system (using same magnets shown in photos) runs under 
a stainless steel slide, pulling cHips and fines up the 
slide and out of the coolant. ..for good. No 
jamming. No work stoppage. 

Sound attractive? For more detailed 
information contact: Van Straaten Chemical 
Company, Magnetic Equipment Division, 
630 West Washington 
Blvd., Chicago, Illinois 
60606, (312) 454-1000. 


vantrol 








Van Straaten 
Chemical Company 


From the people who make quality coolants... 
the best way to maintain coolant quality. 
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continued from page 11 


2. Gaze out a window for a few 
minutes. Good for your eyes, a 
tonic for your brain. 

3. Take a few deep breaths and 
stretch. Sometimes, we get drowsy 
simply because our bodies are 
oxygen-starved. Fill those lungs 
with fresh air, loosen muscles 
with a good stretch, and snap out 
of that slump. 

4. Eat a candy bar. Sugar is an 

ace pepper-upper. Of course, if you 
are fighting a personal battle of 
the bulge, this may not be for you. 
But now and then, for a change of 
pace, munch. 
H. BE DECISIVE. No matter how 
you earn your living, yeu 
must choose between alternative 
courses of action hundreds of 
times each year. Reluctance to 
make a choice sabotages action 
and, therefore, achievement. 

To acquire the habit of decisive- 
ness, try these four rules: 

1. Decide the small things 
promptly. By getting them out of 
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the way, you give yourself more 
time to think through the things 
that really count. 

2. Select your choices firmly. 
It will put iron into your resolution. 

3. Abandon all alternatives. 
Once your mind is made up, for- 
get the other possibilities. They 
are ancient history. “What-could- 
have-been” thinking is unproduc- 
tive. 

4. Act upon your decisions. 
Nothing really happens until you 
do something. So if you truly want 
to be decisive, you must carry out 
your decision through action. And 
don’t be afraid to make a mistake. 
J. P. Morgan once defined a suc- 
cessful man as a “a fellow who is 
right 51 times out of 100.” Right 
or wrong, come to a decision 
promptly. Whichever it is, it is al- 
most always better than no de- 
cision at all. 

1. BUILD VICTORY ON VICTORY. 
The inclination to relax and savor 
a particular achievement is very 
human, but bad psychology. When 


you have accomplished something 
really worthwhile—solved a tough 
problem, finished a demanding 
report, made a breakthrough of 
some kind—don’t stop to cele- 


brate. Go right on with your 





Check Your Environment 


How you feel determines to a large 
degree how well you function. Here 
is a handy checklist that enables 
you to see if you are physically pre- 
pared to tackle a job. Before diving 
in, make sure you can say “yes” to 
these questions. 
e Am | well rested? 
e Have | eaten properly? 
e Am | dressed comfortably for the 
work | have to do? 
e ls the temperature set for 
optimum work? 
e Is the lighting adequate? 
e Have | eliminated all distractions? 
e Do | have all the equipment 
I'll need to do the job? 


If your answers are in the affirma- 
tive, you can be sure that you are 
physically prepared to get to work. 
If you’ve answered any of the ques- 
tion negatively, correct the situation 
before you go further. 











schedule. Tackle the next prob- 
lem. After a victory, you’re seeth- 
ing with confidence. Your enthusi- 
asm, aS well as your thought pro- 
cesses, is at concert pitch. This 
is precisely the time to confront 
your next most nagging task. Fail- 
ure doesn’t matter so much on the 
day of conquest because you’re 
already successful. In this relaxed, 
confident frame of mind, you will 
probably make some headway on 
those toughies. And even if you 
don’t, you’re laying a solid foun- 
dation for future accomplishment. 
J. STRIVE FOR PERFECTION. The 
best of us tend to view their work, 
after a while, as routine; conse- 
quently, there is the ever-present 
danger of settling for mediocrity. 
If you would like to upgrade the 
quality of your work, try this ex- 
traordinary experiment. 

For two weeks, be a perfection- 
ist. Take infinite pains with every 
detail of your job. Write letters 
over aS many times as necessary 
to make them say precisely what 
you mean, no more, no less. Re- 
view and modify decisions until 
they appear flawless. Handle each 
task like a great artist putting the 
finishing touches on his master- 
piece. Obviously, you are respon- 
sible for a certain volume of work 
and cannot be an absolute para- 
gon at all times, but the discipline 
of this two-week-long experiment 
will carry over to your future work 
and leave an indelible stamp of 
quality on it. 

In a sense, you are a factory— 
responsible for a certain amount 
of high-quality output. From a pro- 
ductivity viewpoint, you are—un- 
fortunately—also a human being, 
subject to a thousand mortal 
shocks, ranging from sleepless 
nights to humid weather. 

But going for you is the fact 
that, unlike any factory that ever 
existed, you have a will, a con- 
science, and an imagination. You 
have merely to harness these 
three incomparable advantages to 
unleash more of the potential 
locked up within you. « 











All 
the tools 


for better 
management 


control 











...plus the simplicity of “single source” responsibility 
from Waterbury Farrel and its 
Jones & Lamson, Cleveland Hobbing, & Thompson Grinder divisions. 








Jones & Lamson 


TNC Turret Lathes 


J & L’s new generation of TNC lathes 
provide utmost versatility for both 
internal and external work... simpli- 
fied programming...assured accuracy 
... faster cycling. Complete interfacing 
for selection of 2, 3, or 4 axis systems, 
plus Mini-Computer with stand-alone 
or multiple machine capability, or 
Direct Computer Control. Over 20 
different models. Capacities range 
from V2" to 10” bar, 8” to 36” chuck 
sizes, up to 72” between centers, and 
15 to 90 HP. Plus J & L’s “no charge” 
TNC Training Programs; designed to 
help users get top performance from 
their machines. Included are intensive 
Tech Center training of your people; 
extensive library of video tape train- 
ing films, plus loan of equipment; 
TNC literature; and continuing TNC 
service program. 


Waterbury Farrel 


Cold Forming Machines 


For economical production of bolt and 
screw blanks, rivets, nuts, slugs, and 
special-shape parts from ferrous and 
non-ferrous wire, take your choice 
from our complete line of cold head- 
ers. Includes solid die double stroke, 
two die transfer, Raycarl, and pro- 
gressive headers, bolt making, nut 
forming, and thread rolling machines. 
Short setup time, easy access for 
quick adjustment, and rugged con- 
struction have made them the 
standard of the industry. Wire diam- 
eters from Ve" to %/16" (15" for 
progressive header). Speeds up to 
450 pieces per minute. 
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Cleveland Hobbing 


Rigidhobbers 


Latest model Cleveland Rigidhobbers 
combine proven high production 
features with job shop versatility. 
Insure fast job changeovers. Have 
infinitely adjustable stroke from 0” to 
4"; extra rigidity to handle heavy 
pitch gears; “0” cycle for automatic 
hob withdrawal; plus, your choice of 
versatile hobhead, including Con- 
tinuous Automatic Shift (CASH), new 
combined Continuous Automatic Shift 
and Incremental Shift (CASH-IN), or 
manual shift. CASH and CASH-IN 
insure complete uniform hob usage 
and lowest hob cost per piece. Hob 
speeds from 75 to 600 RPM. Gear 
blanks up to 18” diameters. Multiple 
spindle rotary models available. 


Thompson Grinding 


Thompson 


Surface 
Grinders 


There’s a Thompson machine that fits 
your surface grinding requirements to 
a “T’. Rock-solid construction insures 
precise accuracy. Exclusive features 
expand your operating flexibility and 
economy; give you longer life of 
repetitive accuracy; less maintenance; 
faster cycles; fewer adjustments; 
better feed response; better finish; 
and full capacity with no power loss; 
plus, your choice of spindle bearings 
(ball or roller) so you can tailor the 
spindle to the job. A wide selection of 
automatic controls with digital read- 
outs simplifies operation. Sizes range 
from 6” to 96” width, 12/2” to 60” 
height, and 18” to 384” length. 


Waterbury Farrel 


Transfer Presses 


Blanking, cupping, drawing, forming, 
trimming, transfer, and ejection — you 
can do them all in one continuous 
succession of automatic operations 
with a Waterbury Farrel transfer press. 
Fast, versatile, with simple, easy-to- 
change tooling...Models for both job 
shop and high volume production 
operations. Provide up to 12 inde- 
pendent stations in each press, 
synchronized and integrated by the 
transfer mechanism to insure Positive 
Part Control. Truly “one-machine 
production lines” for drawn metals 
parts...from strip stock to finished 
part. Blank sizes up to 16” diameter. 
Drawing depths to 81/2”. 


Jones & Lamson 


Optical caer & 
Precision Measuring Machines 


For fast, accurate management con- 
trol of quality assurance these pre- 
cision machines provide a full range 
of inspection methods, including 
comparison, co-ordinate measuring, 
surface inspection, tracing, and 
optical sectioning. All 11 standard 
models give you distortion-free full 
screen accuracy with a single setting. 
No time-wasting computations — all 
measurements are read direct in 
.0001” increments. Standard magnifi- 
cations from 5X to 750X with exclu- 
sive J & L computer-verified lens 
systems. Screen diameters from 10” to 
50”. Measuring table size range: 

4Ve" x 16" up to 82” x 32”. 


WATERBURY FARREL 


WEST JOHNSON AVE., CHESHIRE, CT. 06410 A fextron COMPANY 
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“The first guideline is make our search for improvement system- 
atic, rather than merely opportunistic. With an opportunistic 
approach, improvement efforts will zero in on the more obvious 
programs, ones that obviously need doing and that offer the 
promise of lucrative results. Certainly we should make these 
obvious improvements, but the drawback of this kind of an ap- 
proach is that it soon runs its course. The availability of such 
obvious improvements is limited—you won't find many of them 
left in the everyday world. And once you skim off the top layer 
of ready-made projects, the opportunities dwindle away. 

“But with a systematic approach, good improvements will con- 
tinue to be discovered and opportunities to improve productivity 
will be found year after year. This approach makes it possible 
to spend our time and energy on the most worthwhile—not 
merely the most obvious—projects. A systematic effort gets 
people in the habit of questioning the old way of doing things, 
the old ideas. It discourages complacency and an unquestioning 
adherence to yesterday’s way of looking at the world.” 











Thus D. C. Burnham, chairman, 
Westinghouse Electric Corp., sets 
the stage for a look at what can 
constitute an orderly, planned ap- 
proach to change, to initiating, 
working out, justifying, and sell- 
ing any proposal for new equip- 
ment, processes, tools, or mate- 
rials. His remarks were made dur- 
ing his Benjamin F. Fairless Me- 
morial Lectures, sponsored by Car- 
negie-Mellon University, Pitts- 
burgh, Pa. 

Surprisingly, few companies 
have an organized plan for changes 
in manufacturing. Most have rules 
on how fast the payback ought to 
be (the average is about two 
years), and they have formal pro- 
cedures for filling out the forms 


for a project proposal. 

But when it comes to giving 
solid guidance to the production 
or manufacturing engineer or 
manager responsible for making 
changes, the system is mostly a 
vacuum. Normally, the incentive 
is more profit or less cost (or 
both), and the company seems to 
act as if the motive will somehow 
naturally produce the result. You 
take whatever steps are necessary 
and all will be well. 

It’s not so. Without some kind 
of a plan, your progress on a pro- 
gram for change can be rapid at 
times, slow at others, and you can 
completely omit steps either be- 
cause they are unpleasant or be- 
cause you forget them. 


In this section of Manufacturing 
PLANBOOK: 1974, we suggest an 
outline that can be developed and 
tailored into a wide variety of 
planning procedures. Hopefully, 
you can adapt it, or parts of it, to 
assist you in being ready at each 
of the important decision points. 
Alpha and Omega. The project be- 
gins with a need. And it ends with 
full, satisfactory production; or, 
even better, it ends with a post- 
audit to make certain that what 
was planned is what is happening. 

“Almost all the time, the need 
is told to us by management,” 
laments a manufacturing engineer 
at a company that has three 
plants. “We need more capacity, 
or we’re adding a new product, 
or the market is too competitive 
and we've got to squeeze 10 per- 
cent more out of costs we have 
been squeezing for a decade. And 
now lately, we receive a couple 
of volumes that have to do with 
government regulations, and we’re 
told to make certain we comply.” 

These are genuine needs. The 
engineer doesn’t deny it. But in 
almost every one of these cases, 
innovation is difficult and risky. As 
Rudolph Krueger, director, manu- 
facturing engineering, American 
Motors Corp., told PRODUCTION: 
“When the first thing you need is 
production, you go pretty much 
with conventional equipment. 
When the pressure is on for parts, 
you go with what you know will 
work.” continued on page 21 
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PRODUCTION's 


Stage 1 


Basic Objective 


5 


LJ 


0 


0 


Date: 


Add capacity 


Cost reduction or 
profit improvement 


Redesign or new 
product 


Product improvement 


Replacement of 
inadequate equipment 
tools, or materials 


Plant or process 
modernization 


C) New plant 


Energy conservation 
OSHA conformance 
EPA conformance 
Metrication 


Other: 


Stage 2 


Steps to Solutions 


Check actions that 
will be necessary 


Production cost 
analysis 


Parts or process 
quality analysis 


Plant or dept 
Capacity analysis 


Process or methods 
comparisons 


Product design review 
Materials evaluation 
Make vs. buy review 
Plant services review 


Manpower review 


Stage 3 


Evaluating Approaches 


PLANT CAPACITY STUDIES 
] Add floor space 

Add work shift 
Increase process output 
Build new plant 
Add more people 
Add more overtime 
Increase efficiency of 
floor space 
Other: 


PROCESS OR METHODS 

COMPARISONS 

(J) Change process or method 
Modify present process or 
method 

] Add more of same units 

Replace units with same 
Other 


PRODUCT DESIGN REVIEW 
() Change tolerances 
Alter configuration 
Change structure 
Change component 
Other 


MATERIALS EVALUATION 
[] Change alloy 
] Change kind of material 
] Alter shape or size 
Alter condition of material 
] Change vendor 
Other 


MAKE VS. BUY REVIEW 

C] Make new parts 
Make more parts 
Make less parts 
Buy new parts 
Buy more parts 

] Buy less parts 
[) Change vendor 
[). Other: 


PLANT SERVICES REVIEW 
[) Check supplies of air, power, 
gas, etc. 
] Check available floor space 
Is material handling adequate? 
() Are toolroom facilities adequate? 
Is maintenance force current 
with technology? 
] Other: 


MANPOWER CONSIDERATIONS 
C) Number of people needed 
(by skills) 
] Supervisory force competence 
] Additional training requirements 
_] Organization structure 


Stage 4 


The “Justifying” 


If you are going to a new process or new 
equipment, note the impact of any of the 
following on your proposed change 
Then, wherever possible, estimate the 
dollar gain or cost of the factor. 

Use the total to help justify your pro- 
posed action, and to compare it with 

the present or alternative methods 


Inventory“ 

Direct labor** 
Indirect labor** 
Fringe benefits** 

] Tooling (including new tools for 
greater productivity) 

Maintenance (including where necessary, 
training for new equipment) 

Supplies (compressed air, lubricants 
coolants, welding wire, etc.) 

Floor space (plus air space over the 
equipment) 

] Power (electricity, gas, etc.) 

] Downtime (anticipated maintenance plus 
tool change and adjust, inspection, etc.) 
Scrap and rework (including cost of 
handling scrap) 

] Taxes, insurance and depreciation 

] Subcontracting 

] Lease vs. buy 

] Equipment flexibility (for product mix 
or future design change) 

Material handling 
Materials costs 

] Elimination of assembly or other 

secondary operations 

Availability of equipment service 

Availability of replacement parts 

Equipment standardization 


Enhanced product value 

Lead time 

Attitudes of supervision and operators 
(productivity, absenteeism, etc.) 

] Effect of project on other operations 

] Warranty costs 


Good 


a 


m 


Field product service costs 

] OSHA conformance (safety, noise, 
illumination, etc.) 

] EPA requirements (air, water pollution, 

waste disposal, etc.) 

Metrication 

Other equipment needed (cranes, 

elevators, lift trucks, etc.) 

] Salvage value 

Other: 


= on 


*Inventory is not a cost. It is a capital 
asset and can be subtracted directly from 
the cost of the project. 

See PRODUCTION, July, 1971, page 53. 


**All labor costs should include projections 
for known or anticipated increases during 
the payback period. 


Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 


Listing the Alternatives Project Proposal Purchase Procedure _ Into Production Post Audit(s) 
ew Based on your work to this point, [) Evaluate bids or [) Approve purchase ©) Delivery 0 Is it producing as 
the use the total installed cost, alternatives anticipated? 
including the price of the equipment, and 
p foundation, pit, basement, ancillary © Is quantity adequate? 
equipment, startup costs, etc., [) Select vendor(s) 
to calculate a Return on Investment C) Issue purchase order ; 
or payback period. 01 Is quality adequate? 
if the RO! or payback period © Propose purchase U Installation complete 
meet your company’s requirement, ©) Are costs in line? 
then prepare a proposal for 
approval and funding C) Other: 


Other 
After authorization 


3 ] Corrective action 
Request Bids or Prices for Date to be completed: ©) Accepted for production required 


a Specific Type of Product 


agteeiics ] List acceptable sources 
Suggest acceptable alternate sources 
ints Other 
h Request Proposals for a 
. Specific Job or Project 
] List acceptable sources 
C) Suggest acceptable alternate sources 
ice plus C] Other 
a may Visit Vendor Plants 
t of © List plants to be visited 
[1 Suggest acceptable additions 
mn O) Other 
Discuss with Supervision, 
Maintenance, Operators 
mix 1 Explain new concept and benefits 
] Discuss training and skills needed 
Show impact (if any) on status quo 
[) Make sure efficiency estimates 
are right 
Other 
: Corrections made, or 
Acceptance Date(s): performance verified. 
rators 
ons Date(s): Date(s): Sees) ene Aa — " Date: > 4 
e, 
lution, 
The Evolution of a Project above is meant to be a guide to help you in 
your management of change in your company or plant. No single plan will 
tal work for all; alter it and tailor it to best meet your needs. If you can suggest 
tly from : ; , : 
¢ ways to improve it and make it more useful, please send your ideas to: 
ge 53. Editor, PRODUCTION, Box 101, Bloomfield Hills, Mich. 48013 
jections ‘ 
s during lf you'd like to use the above outline for planning, you can get 


10 worksheets for $1.00 by writing to PRODUCTION. 


Copyright 1974: Bramson Publishing Co. 








This means that with the capa- 
city crunch, most of the 1974 
dollars will go for conventional 
equipment, components, and ma- 
terials. And, despite the relatively 
modest showing of government 
mandates on capital spending 
(see p. 24), a large number of 
dollars will go into OSHA- and 
EPA-related equipment. The man- 
ager of production engineering at 
one large plant says that more 
than 70 percent of his spending 
this year will be to meet govern- 
ment requirements. That’s an ex- 
treme case, undoubtedly, but, 
nonetheless, there go some dollars 
that could have gone into manu- 
facturing innovation. ° 

When can you innovate? Of 
course, every project contains 
some innovation, even if it’s un- 
conventional tooling in a standard 
machine, or a switch in materials 
to eliminate heat treating. But the 
real quantum jumps in_ innova- 
tion come when you have both 
the time and the management 
support to find the best possible 
way to do a job, not just the one 
you can turn on the quickest. 

At the Round Rock (Tex.) plant 
of Westinghouse Electric Corp., 
for example, Gordon C. Hurlbert, 
vice president, admitted: “We took 
substantial risks when we de- 
signed this plant and the equip- 
ment it would use . . . We went 
beyond the ‘state of the art’ in 
heavy manufacturing.” (See PRO- 
DUCTION, April, 1973, to see how 
far they went.) 

At Round Rock, some equip- 
ment now at work will set the 
standard for similar operations 
for years to come. The plant is the 
result of tens of thousands of en- 
gineering and planning manhours 
on the part of the company and its 
suppliers. The goal, which now 
looks reasonable as the produc- 
tion progresses: “We expect to 
become the low-cost producer in 
the (gas turbine engine) business. 
For instance, we expect to reduce 
the labor content of our product 
by a third and also cut the manu- 
facturing cycle time by a third.” 

First, Define The Task. That’s 
the advice of David H. Russell, 
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sales engineer, Ingersoll Milling 
Machine Co., Rockford, Ill. Ac- 
cording to Russell, the following 
are considerations to be made in 
technically defining what is to be 
done: 

First, check the part design. 
Group families, if any (size, type, 
material). Determine part charac- 
teristics that are most likely to 
undergo design changes. Specify 
material details (hardness, chem- 
istry, surface conditions, metal- 
lurgy, etc.). Then establish initial 
locating points where applicable. 

Second, identify critical dimen- 
sions. Establish how they are to be 
inspected (what type of gages) 
and analyzed (100 percent inspec- 
tion or statistical sampling). Re- 
view the design to ensure that the 
drawing is complete (are surface 
finish, flatness, roundness, taper, 
etc., specified?). Determine what 
the accuracy capability test and 
acceptance requirements will be. 

Third, determine total volume 
forecasts by year, with estimated 
accuracies of the forecasts. Speci- 
fy production mix forecasts by 
year with estimated accuracies. 
Identify hourly production rate 
flexibilities required to meet fore- 
casted volumes. 

Fourth, if it’s new equipment 
that is being considered, establish 
an “envelope” size needed to al- 
low for future product changes. 

Fifth, identify performance 
levels of current systems or equip- 
ment, unless your project is for a 
brand new product. Check labor 
requirements, product scrap and 
repairs, maintenance, perishable 
tool usage and change frequency, 
change-over times, net parts pro- 
duced per hour or day, cycle 
rates. Identify specific problem 
areas and their causes. Identify 
specific performance  improve- 
ments required. 

Sixth, consider the parts’ ma- 
terial, form, critical tolerances, 
locating and clamping points, 
where relevant. Relative to com- 
patibility with various manufactur- 
ing processes, perhaps product 
design changes could consider- 
ably reduce manufacturing com- 
plexity and st. 


Find the Opportunities. Assum- 
ing you have the chance to look 
for changes to improve produc- 
tion, and that you’re not under the 
gun for time, how do you go about 
finding the good potential pro- 
jects? Westinghouse’s Burnham 
says: “In our cost-improvement 
efforts, which translate into pro- 
ductivity-improvement efforts, we 
repeatedly ask ourselves the same 
three questions: 

“First, can it be eliminated? 

“Second, can it be combined 
with another unit? 

“Third, can a simpler unit be 
substituted? 

“This is the kind of approach 
that industrial engineers have 
used for years in bringing about 
greater productivity in factories. 
Entire job operations are broken 
down into their basic components 
—eventually down to physical 
movements of the body, arms, and 
even fingers. Each of the basic 
units is analyzed, eliminated, 
combined, or improved where pos- 
sible and then reassembled into 
an improved overall procedure.” 

Do It Different. When you're 
working on your plan for improve- 
ment, don’t settle for the infor- 
mation in the catalogs you’ve had 
for five years. Reach out for some- 
thing new. It was with consider- 
able disappointment that an auto- 
maker told PRODUCTION: “We 
have made changes and improve- 
ments, but basically, our plants, 
equipment, and processes look 
pretty much like they did 20 
years ago.” 

For a manufacturing engineer, 
that kind of dissatisfaction is 
healthy. He ought not to be satis- 
fied with any of his operations. He 
ought to be challenging them all. 
For example, if you use transfer 
lines, have you considered the 
possibility of suspending the line 
overhead? Parts could be gripped 
and moved along the “upside- 
down” line, chips falling out of, 
instead of into, the machinery, 
transfer mechanism, and fixtures. 
The entire plant floor could be 
used for storage and transfer of 
production. Sound far out? It is, 
but at least one company is giving 








it some thought. 

Or what about laser welding? 
It’s in the wings, being tested. Or 
could you injection mold some 
plastic between two mating parts, 
so the plastic both locates and 
holds the parts—no other fasten- 
ers? That’s being done in produc- 
tion every day (PRODUCTION, 
January, 1973, p. 67). Or replace 
some tough-to-locate fasteners 
with adhesives. 

Innovation with the technologies 
that are already here, just waiting 
to be applied, could permit you to 
justify change that no mere re- 
placement ever could. However, 
when you find a new technology 
‘you can use, your job is just start- 
ing. Frank Daley, director of man- 
ufacturing development, Manufac- 
turing Staff, General Motors Corp., 
told PRODUCTION: “In forecast- 
ing the probable consequences of 
new technology, we need to recog- 
nize that one of the probable con- 
sequences is that the available 
technology might not get used at 
ail . . . unless we generate good, 
thorough preparation beforehand.” 

One production engineer re- 
cently lamented: “Hell, | do three 
times as much selling on a plan 
as any of the salesmen who call 
me. First, | have to sell myself 
that the project is worth the time 
and grief it’s going to cost me. 
Then | have to convince my boss 
that the chance of improvement 
is worth my spending time on it. | 
have to sell some associates on 
helping me in product design, 
plant engineering, or production 
management. | have to sel! the 
hourly men that | am not putting 
their jobs in jeopardy. Then | have 
to sell some suppliers on helping 
me do it my way. And finally, | 
have to come up with a sales 
piece (proposal) that will convince 
management the investment is 
worthwhile. Then, if that’s 
bought, | have to go back to the 
production workers, maintenance 
men, and everyone else affected 
and sell them on the advantages 
of the change both for the com- 
pany and for them. | sometimes 
wonder what I’m doing with my 
engineering degree.” 


Three Tips. First, your manufac- 
turing plan, both immediate and 
long range, must begin with your 
company’s marketing plan. If a 
product is to be phased out, or a 
new one introduced, or some new 
models added to the line, or ca- 
pacity to be expanded . . . those 
plans and their timing must have 
a direct effect on your manufac- 
turing plan. 

Second, when you have made 
a plan on what your production 
equipment and processes really 
should be five years from now, 
don’t expect to sell the whole 
package. If you have a master 
plan, at least you know the direc- 
tion you should be taking, and you 
can break it up into manageable 
and palatable projects. 

There is a third suggestion, in 
reference to the checklist of areas 
for savings (below). If you con- 
vince your financial people to per- 
mit it, don’t consider projected in- 


ventory reductions as savings. In- 
ventory is a capital asset, and it 
should be subtracted from the 
price of the equipment you plan 
to buy. Thus, if a $200,000 pro- 


gram will save $25,000 in inven- 


tory, you should have to justify 
only $175,000 with cost reduc- 
tion. Several large companies are 
now using this approach, and it 
can make a marginal proposal 
look like an excellent one. 

The chart, (see folded insert) 
is designed to help you work out 
your own procedures. It has been 
viewed by several hundred manu- 
facturing men who say it repre- 
sents a logical and realistic route 
from beginning to end. The check- 
list on p. 22 is to help you in 
your search for benefits that might 
help you justify your proposal. 

If additional information would 
be helpful in your planning, write: 
Editor, PRODUCTION, Box 101, 
Bloomfield Hills, Mich. 48013. @ 


Here are the questions management at one large corporation asks 
those who are seeking an appropriation for new equipment. 








APPROPRIATION CHECKLIST 
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IN facilities imorovement, 


Planning for a company’s long-range future is be- 
lieved to be weaker in the manufacturing area than 
in the marketing area. 

And the shortages that started developing last 
year and are intensifying as this year gets under 
way indicate that much of industry’s planning is 
extremely conservative and tends to be short-range. 
Under these circumstances, unexpected external fac- 
tors have magnified impact, throwing the plan fur- 
ther out of whack. This is clearly seen today in in- 
dustry’s inability to cope adequately with the energy 
shortage, with its resultant intensification of ma- 
terials shortages that had already reached serious 
proportions. Had these two situations not emerged, 
however, industry would have been considerably 
hampered in its operations this year by manpower 
shortages. 

The emphasis on short-range planning and the 
need for “crisis” response to unexpected develop- 
ments also is intensifying the inflation, and changing 
it to a classic demand-pull type with too many dol- 
lars chasing too few goods. 

In retrospect, most companies now wish that two 
and three years ago they had had the courage—or 
the cash—to buy the equipment they needed last 
year and hope they’l! continue to need this year. 


But “hoarding” of equipment against a “some time” 
need or modernizing at an especially propitious 
time instead of waiting for the time when expansion 
becomes mandatory are actions that cash-flow-con- 
scious top managements have not encouraged. 
They’re “paying the piper” literally and figuratively 
this year. 

How low industry’s expenditures for capital equip- 
ment sank in 1971 and how high they’re expected to 
rise in 1974 are shown below. 

These figures are obtained from the survey con- 
ducted annually by Bramson Publishing Co.’s vp- 
research, Edward D. McCallum, Jr., for use in PRO- 
DUCTION and in the MANUFACTURING PLANBOOK. 

The production metalworking industries* are pro- 
jecting a record investment in machinery and equip- 
ment of $5.752 billion in 1974, up 35.4 percent 
from the 1973 spending plans, 43.4 percent above 
the 1972 projection, and 73 percent higher than 
budgeted for 1971. 


*Considered for the purpose of this survey to be plants reached by 
PRODUCTION Magazine in: Metal Furniture (SIC 25), Fabricated Metal 
Products (SIC 34), Machinery, except Electrical (SIC 35), Electrical 
Machinery (SIC 36), Transportation Equipment (SIC 37), Instruments 
(SIC 38) and Miscellaneous Manufacturing (SIC 39). 


Machinery-Equipment Expenditures up 35.4% over 1973 


PRODUCTION's annual survey of machinery and equipment capital 
investment in production metalworking shows a record expenditure 


BILLIONS OF DOLLARS 


_ 


1970 1971 
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of $5.752 Billion in 1974, with 63.5 percent of the responding 
plants increasing expenditures from their 1973 levels. 


4.010 








Here’s How 20 Different Industries Allocate Their Capital Equipment Dollar 
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1974 
METAL CUTTING MACHINES 

METAL FORMING MACHINES 1 
ASSEMBLY EQUIPMENT 208 189 
MATERIAL HANDLING EQUIPMENT 7 6 
CLEANING/FINISHING EQUIPMENT 61 19 
WELDING 15 8? 
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Cutlery, Hand Tools, Hardware (SIC 342) Construction and Material Handling Equipment (SIC 353) 


Fabricated Structural Metal Products (SIC 344) 


Screw Products (SIC 345) 
Metal Forgings & Stampings (SIC 346) 
Farm and Garden Machinery (SIC 352) 


The 1974 figure, it bears noting, was projected 
from the responses from the 9,500 plants contacted 
in the survey; the respondents answered the survey 
prior to President Nixon’s television address on the 
energy situation. To assess the effect of energy 
shortages on spending plans after that speech, a 
cross-section of plants subsequently was contacted 
and they reported no curtailment of their spending 
programs. It is likely, however, that some change 
in equipment “mix” will take place. 

The planned 1974 mix of expenditures vs. the 
1973 mix in nine equipment categories and in 20 
key industries is presented in charts on this and the 
facing page to enable readers to check their own 
companies’ planned machinery and equipment in- 
vestment mix against that of their industry as a 
whole. A reader finding that his company’s planned 
investment in assembly equipment, for example, is 
a substantially different proportion of its total ap- 


Metalworking Machinery (SIC 354) 

Special Industry Machinery (SIC 355) 
General Industrial Machinery & Equipment (SIC 356) 
Business Machinery (SIC 357) 


proved expenditures than the industry’s pattern may 
want to further investigate where competitors are 
putting their spending priorities. 

Key Spending Reasons. With more plants operat- 
ing at close to their practical capacity, it is not sur- 
prising that increased capacity is the primary motive 
behind the 1974 equipment investment plans, with 
46 percent of the respondents giving this as their 
No. 1 objective. 

However, when the figures for first-place and 
second-place objectives are combined, cost reduc- 
tion becomes the major motive for the production 
metalworking industries’ 1974 spending. 

Fewer plants than last year—13 percent vs. 15.6 
percent—cited government regulations (chiefly EPA 
and OSHA) as their primary or secondary motive for 
1974 spending. This could be taken to mean that 
most of the “crash” projects to meet government’s 
environmental and safety mandates now are behind 
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Refrigeration and Service Industry Machinery (SIC 358) 
Miscellaneous Machinery, Except Electrical (SIC 359) 
Electrical Industrial Apparatus (SIC 362) 

Household Appliances (SIC 363) 
Communications Equipment (SIC 366) 


the responding plants. However, on the basis of 
personal contacts with many major plants, such 
does not seem to be the case; heavy expenditures 
in this area still need to be made. Instead, it seems 
likely that the expansion/cost-reduction motives 
have increased in importance, while the mandated 
improvements now are being put in place on a 
planned basis, and they no longer have the extreme 
urgency they had last year. 

The fact is that 63.7 percent of the responding 
plants say they will increase their 1974 capital 
spending (vs. 61.9 percent last year, which, inciden- 
tally was 14.5 percentage points higher than the 
group which increased their spending for 1972). 
This indicates that more plants are going after 
“wanted” improvements/expansions as well as 
“needed”’ facilities. 

And perhaps an even higher percentage of plants 
would be increasing their expenditures if many were 
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not bumping up against serious shortages of man- 
power or raw materials supplies. In explaining why 
their operations were not at capacity in 1973 (aver- 
age operating rate was 84.1 percent vs. 79.1 in 
1972), 58.6 percent of the respondents said man- 
power shortages limited their ability to increase 
operations, 53.4 percent were experiencing short- 
ages in parts and materials, 16.4 percent were run- 
ning into excessive equipment maintenance prob- 
lems, and 23.1 percent were troubled by lagging 
sales. 

The 10.5 percent of respondents whose equip- 
ment and machinery investments will be smaller in 
1974 than they were in 1973 (up 1.3 percentage 
points from the number whose spending was being 
decreased in 1973 from the previous year) cite these 
reasons for their curtailment: adequate machine 
capacity (65.5%), profit decline (19.2%), and sales 
decline (9.6%). 
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The general loosening-up of purse strings for 
equipment procurement is manifested in the reduc- 
tion in companies’ return-on-investment objectives. 
Average minimum first-year R-o-| for equipment will 
be 32.2 percent in 1974, down from 33.9 percent 
in 1973. Larger plants (those employing 500 or 
more) continue showing a larger justification re- 
quirement—-36.2 percent. 

“The Big Spenders.” There are some interesting 
differences between those plants that will increase 
their equipment spending in 1974 and those that 
will hold to the 1973 level or reduce it. 

First, these plants, on the average, will spend 2.3 
times as many dollars for equipment as the “hold- 
the-line” plants. Yet, they have a higher first-year 
R-o-| requirement than the average respondent— 
33.4 percent vs. 32.2 percent. 

Second, they operate 68 percent of the computers 
and mini-computers used for controlling/ monitoring 
production machinery of the total reported by survey 
respondents, and they will account for 73 percent 
of the planned purchases of such devices in the 
next 24 months. 

Third, they operate 70.6 percent of the NC ma- 
chine tools in use by respondent companies, and 
they'll buy 72.6 percent of the NC machines that 
the respondents say are budgeted for 1974. 

Fourth, they’re operating at a higher average rate 
than the companies that will maintain their invest- 
ments at the 1973 level or reduce them (85.1% 
of capacity vs. 82.4% of capacity). 

The National Commission on Productivity sug- 
gests that multiple-plant companies could substan- 
tially improve their over-all productivity if they con- 
centrated on their plants where productivity is low- 
est, bringing them up toward their best plants’ 
performance. This procedure is followed by many 
companies where staff manufacturing consultant/ 
audit teams are searching out the differences be- 
tween “best” and “worst” plants and encouraging 
the internal transfer of management expertise and/ 
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or equipment performance know-how to bear on 
the laggard plants’ performance. 

It is an oversimplification to suggest that a plant 
which spends more for equipment is automatically 
a “better” plant, or that those operating NC equip- 
ment and computer-run machine tools are, per se, 
superior. This comparison omits differences in prod- 
ucts, profitability, and other key distinctions. How- 
ever, for the man trying to find ways of improving 
his own operations’ capabilities, it should be funda- 
mental to look at what his “sister” plants are doing 
as a Starting point and then to analyze as completely 
as possible what’s being done in outstanding plants 
whose operations/ products are similar to his own. 

What They’re Looking For. The companies that 
are increasing their equipment spending in 1974 
are aiming, primarily, at increasing their capacity 
(73.7%); buying new machines to reduce costs 
(65.3%); improving the quantity of good parts pro- 
duced to present or tightened specifications (33.7%); 
putting new operations in their plants for parts for- 
merly procured from the outside (28.7%); and add- 
ing pollution control/safety equipment/ facilities 
(26.3%). 

Looking a little deeper into the motives for their 
spending by all the responding plants (not just 
those increasing their investments in 1974), the 
survey shows the following as the major avenues be- 
ing taken toward optimizing cost-quality-capacity: 
e Rearranging operations to shorten supply lines, 
reduce material handling, and cut in-process in- 
ventory (60.9%); 

e Adopting processes/machines/ materials that min- 
imize process requirements (40.3%); 
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e Performing operations previously done outside 
(38.1%); 


e Setting up computerized production control 
systems (29.7%); 

e Establishing separate production areas to handle 
special or low-volume jobs, service parts, special 
orders, etc. (29.7%); 

e Purchasing from outside sources parts/ products 
previously produced in-house to augment capacity 
(20.8%). 

The percentage of companies bringing more work 
into their plants (38.1%) continues in a steeply 
downward trend for the third year, indicating that 
consolidations are for the most part behind these 
companies and that machine capacity and floor 
Space limitations won’t permit much more of this 
approach toward optimizing costs-quality-capacity. 
Last year’s figure of companies taking this approach 
was 48.8 percent, and 1972’s figure was 51.8 per- 
cent. 

It is significant that as compared with the over- 
all figure of 29.7 percent of the responding plants 
which are going the computerized production con- 
trol route, the percentage rises to 47 percent among 
plants employing 500 or more persons and to 33 
percent in the 100-499-person plants. Also worthy 
of note is that 11.2 percent of the responding com- 
panies say they are reconstituting some of their pro- 
duction line jobs to add variety to the work and 
reduce boredom. A higher percentage (17.5%) says 
they are setting up new or different incentive 
systems. 

Reduction of direct labor continues to be the 
major cost-reduction target of the responding plants, 
as it has been since 1971. It is cited by 75.8 per- 
cent, a 6.8 percentage point drop since last year. 
Reducing the cost of materials is getting increased 
attention now, and 55.3 percent of the responding 
plants (up from 49.6 percent last year) list this as 
a major objective. Reducing assembly costs and 
reducing material handling costs are cited by similar 
proportions of the responding plants as major 1974 
objectives—respectively, 43.4 percent and 41.5 
percent. 
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Where the Bucks Will Go. Significant shifts in the 
allocation of equipment dollars for 1974 as com- 
pared with 1973 are noted: 

e Metal cutting machine tools continue to improve 
their share of the capital spending dollar from 32.9 
cents last year (29.6 cents in 1972) to 34.7 cents 
in 1974, with most of the increase coming in plants 
employing 500 persons or over; 

e Metal forming machine purchases as a percentage 
of the total will increase from 16.3 cents in 1973 
to 16.9 cents; 

e Assembly equipment is declining somewhat in 
the mix, taking 13.7 cents in 1974 from 14.6 cents 
in 1973; 

e While plastic molding and forming equipment will 
drop from 3.1 cents to 2.7 cents of the average cap- 
ital dollar in 1974, plants in the 500-1000-employee 
size are showing strong demand for this type of 
equipment; 

e Spending for cleaning/finishing equipment is 
down from 6.4 cents last year to 5.9 cents in 1974, 
with major cutbacks being projected by automotive 
and hardware plants; 

e Equipment for welding/riveting/brazing is up 
slightly (from 5.0 to 5.3 cents) with strong increased 
demand coming from hardware, construction ma- 
chinery, communication equipment, electronic com- 
ponent, and automotive producers. 

The survey this year looked at a new segment 
of material handling/automation equipment—uni- 
versal transfer devices (UTDs, or, more popularly, 
industrial robots). Of the plants responding to the 
survey, 5.1 percent said they intend to buy UTDs 
in 1974. The interest is high across all industries, 
but the seven industry groups detailed below will 
account for better than half (53.8%) of the plants 
intending purchase. And 78 percent of the plants 
budgeting for UTDs have over 100 employees. 


Percent of Those Plants Planning UTD Purchases 


Automotive, including parts and accessories 12.9% 
Metal forgers and stampers 12.9% 
Electrical industrial apparatus 
(motor, generato:, welding apparatus) 7.0% 
Household appliance makers 58% 
Cutlery, hand tools, hardware makers 58% 
General industrial machinery 
(pumps, bearings, compressors, etc.) 4.7% 
Heating and plumbing fixture producers 4.7% 
Slightly more than one-quarter of the responding 
plants (26.6%) will be buying NC equipment in 
1974. Significantly, the vast majority (77.8%) of 
the plants intending NC purchases already are NC 
users, and operate, on the average, 7.1 machines 
per plant. Of all the respondents, 32.1 percent cur- 
rently operates NC equipment and averages 5.7 NC 
machine tools per plant. 
This “typical” NC user and expander in 1974 is 
unusual in its over-all profile: It is operating at 85.7 








percent of capacity (against the average of 84.1 
percent); it will spend almost $637,000 in 1974 
for machinery and equipment; it allocates 57.2 per- 
cent of its capital investment to metal cutting ma- 
chines and 11.1 percent to metal forming equip- 
ment; it is big (in seven out of 10 cases, it employs 
more than 100 persons); it will be buying more 
than one type of NC equipment. 

There, however, is an upsurge in NC buying by 
smaller plants. Of the plants that will be buying NC 
in 1974, 24.5 percent employ less than 100 persons, 
up from the 18 percent in that size category that 
last year indicated plans to buy NC. Location of 
existing NC machines by plant size is indicated in 
this survey as follows: 10.3 percent in plants with 
under 100 employees; 38.2 percent in 100-499-per- 
son plants; 18.6 percent in 500-999-person plants; 
and 31.9 percent in 1000-and-over plants. 

Of the NC buyers, 98.6 percent are in five indus- 
trial groups (SIC 34-38 inclusive). Plants in the Ma- 
chinery, except Electrical, industry (SIC 35) lead in 
the percentage planning NC purchase (57.3%), fol- 
lowed by Electrical Machinery (SIC 36) with 14.1 
percent NC-favorable response, Fabricated Metal 
Products (SIC 34) with 13.5 percent buying NC, 
Transportation Equipment (SIC 37) with 8.3 percent, 
and Instruments (SIC 38) with 5.4 percent. Metal 
Furniture and Miscellaneous Manufacturing account 
for the remainder. 

The types of NC equipment to be purchased are 
depicted below with the percentage relating the 
equipment type to all plants indicating NC purchases 
in 1974: Turning equipment, 43.7%; Machining cen- 
ters, 36.3%; Drilling machines, 25.3%; Milling ma- 
chines, 22.2%; Boring machines, 13.9%; Punching 
machines, 11.9%; Profiling machines, 4.3%; Bend- 
ing machines, 2.7%; Other types, including measur- 
ing, riveting, etc., 9.2%. 

There’s a strong correlation between the plants 
now operating NC equipment or planning its pur- 
chase in 1974 and plants currently using computer- 
controlled manufacturing equipment or planning its 
purchase. 

Of the present plants with CAM (computer-aided 
manufacturing), 12.3% will add capability in 
1974-1975. Of NC-oriented plants not currently 


aS sf 
sag 5 iis iat 


equipped for CAM, 16.9 percent expect to develop 
some capability within the next two years. Current 
use of computers or mini-computers to control pro- 
duction equipment is reported by 7.4 percent of 
the survey’s total respondents; 8.8 percent say they 
plan purchases of such equipment in the next two 
years. An additional 1.2 percent are considering use 
of such equipment but do not have it in their invest- 
ment plans at this point. 

Are You “On Target”? Each company/ plant must, 
of course, decide for itself how much new equipment 
and of what types it needs and can afford. And look- 
ing at what “the other guy” is doing may be a way 
of compounding the frustration of a man who be- 
lieves his company should be increasing its equip- 
ment spending. 

Nevertheless, such activities as the United Fund 
are successfully based on a “fair share” concept; it’s 
valuable to have the indication that averages can 
provide. 

The two tables on this page provide opportunity 
for such a comparison. One shows average planned 
capital equipment expenditures in dollars by plant 
size; the other is a matrix of the 10 equipment/ 





AVERAGE CAPITAL EQUIPMENT INVESTMENT 


1973 
Average $ 
per plant 


$21,210 
55.900 


74 

Average $ 

per plant 
$35,907 (+69.3%) 
79,026 (+41.3%) 
114,098 (+68.7%) 
264.662 (+60.0%) 
411,146 (+11.9%) 
1,358,312 (+40.1%) 


Plant Size 


Less than 25 employees 
25-49 employees 

50-99 employees 
100-499 employees 
500-999 employees 
1000+ employees 








machinery categories against plant sizes where this 
equipment will be installed. 

While these figures are presented primarily as a 
possible help to a manufacturing engineer/ planner 
in looking at his own capital spending budget, they 
also should be useful to him in his capacities plan- 
ning if his plant produces components or whole 
products of the capital-investment type. The per- 
centages of increased demand for these 10 equip- 
ment/machinery categories, even after allowance 
for inflation, point to an intensification of the capital 
equipment boom if the materials, energy resources, 
and manpower to keep it rolling can be squeezed 
out of the nation’s over-all economy. 5 
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Your No, Continuing Proolem 
i (iP > 


The main subject on the minds of 
most readers of this PLANBOOK 
is Productivity. Almost as impor- 
tant is the equipment you use, 
which in reality, determines pro- 
ductivity. You have a realistic ap- 
proach to such subjects as OSHA, 
metrication, and the energy crisis. 
You naturally are concerned about 
them, but your real problem is 
getting the goods out and at a 
profit. These other things are hand- 
icaps to that main objective so 
they figure into your current wor- 
ries. 

How do we, as editors of the 
PLANBOOK, know what you’re 
thinking about? We’ve asked you! 
And what you have told us pro- 
vides the raw material for this 
report. 

Every reader of PRODUCTION 
Magazine was sent one of two sur- 
vey forms for the MANUFACTUR- 
ING PLANBOOK. The first form 
consisted of a very simple ques- 
tion: “What’s the most serious 
manufacturing equipment or pro- 
cess problem facing you right 
now?” The second form was more 
complex and contained over 60 po- 
tential answers. Twice as many 
readers filled out the more com- 
plex form indicating a very strong 
willingness to share with us where 
your concerns are and what you’re 
currently working on. 

Without the two questionnaires, 
we would never have been able to 
develop a realistic picture of what 
problems plague our readers. For 
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example, deburring was mentioned 
time and time again on the simple 
form. The long form gave us a bet- 
ter “handle” on the nature of the 
problem. Deburring problems 
show up on stainless, bronze, 
aluminum, and just plain steel 
materials . . . and part problems 


ranged from valve bodies to tur- 
bine blades for jet engines. 


Many readers are puzzled over 
coating problems. They are con- 
cerned about powder coatings ver- 
Sus water soluble paints. Plating, 
cleaning, and fine finishing are 
mentioned frequently. 

“For Want of a Nail. . .” Some 
problems are here today and gone 
tomorrow, but others stay indefi- 
nitely. 


The assembly area is the manufacturer’s most critical area. Actually, 
it was no surprise as this is where everything accumulates 








Although assembly was the most 
basis, every area is critical 


Almost universally, shortages 
are occurring everywhere. Long 
lead times, large inventories, sub- 
stitutions and late deliveries are 
becoming commonplace. And the 
lead time and delivery problems 
are not limited to just materials. 
New equipment purchasers are in 
the same boat. Castings are in 
short supply and so are many elec- 
trical items. One copper manufac- 
turing facility reported it has cur- 
tailed operations in half the plant 
because of the lack of scrap cop- 
per. 

Many readers anticipated the 
energy crisis and say they expect 
the situation to get worse before 
it gets better. Other plants report 
that they have already established 
procedures to cope with this situ- 
ation. 

Some survey recipients are very 
dramatic in emphasizing their 
problems. “OSHA, MAINTENANCE, 
and SHORTAGES,” written in red 
ink and underlined, is visible evi- 
dence of the seriousness of these 
problems. 


immediate problem, on an overall 


To rank problems in order of 
importance is somewhat mislead- 
ing. A shortage or late delivery is 
a problem until the material or 
machine is received. Others, such 
as productivity, personnel, and 
OSHA are continuous. Therefore, 
we asked on our survey for the 
No. 1 problem and for a list of 
what areas were of general con- 
cern. 

In order of importance, as- 
sembly, machining, forming and 
joining appear to be the critical 
problems. Although not major 
problems, lubricants, and scrap 
and waste are minor irritants to 
many of our readers. The other 
five subjects mentioned, materials 
handling, materials, power and 
controls, and testing and inspec- 
tion are continuous problems. 

On an over-all basis, assembly 
was the major problem of our 
readers. However, the next five 
areas were separated by only 5 
percentage points. They were ma- 
terials, machining, testing and in- 
spection, joining, and materials 


handling. Not much further down 
the line were forming and finish- 
ing. 

e Assembly—The number one 
problem of the number one area is 
quality, with 55.4 percent of the 
respondents listing it as such. Try- 
ing to automate or increase the 
productivity of low-volume runs 
was particularly troublesome to 
many readers. Another problem 
area is downtime and mainte- 
nance. Especially important was 
the mentioning of ancillary items 
being down, such as when an air 
compressor failure can cause the 
whole line to go down. 

e Materials—Over 50 percent of 
Our readers report trouble with 
material availability and delivery. 
Since many manufacturers are 
substituting materials and _ pro- 
cesses to compensate for the short- 
age problem, a new problem has 
been created and that is quality. 
Manufacturers requiring castings 
are switching to steel stamping 
assemblies. Others are switching 
to plastics, and in some cases, 
they are dropping marginal prod- 
uct lines. Some manufacturers re- 
port they are standardizing on 
easily obtained sheet and plate 
sizes and redesigning their prod- 
ucts to conform. Others that can’t 
get high strength steels are chang- 


‘ing the specifications for their 


product lines. As bad as it may 
seem, some manufacturers have 
gained by what they’ve been forced 
to do. In re-evaluating their prod- 
ucts, they have made cost-saving 
substitutions. 

e Machining—In the machining 
area, 44.2 percent of the respon- 
dents are experiencing problems 
with their tooling, especially with 
tool life. Finding capable machin- 
ists is becoming an_ increasing 
problem with many. 

e Testing and Inspection—As 
could be expected, the quality of 
incoming material is deteriorating. 
Surprisingly, metrication was not 
rated highly as a problem. Those 
who did mention it, however, feel 
that conversion to metrics is going 
to be a costly affair. 

e Joining—The bond between two 
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pieces of material joined together BREAKDOWN OF PROBLEMS IN 
is not a major problem, but select- INDIVIDUAL MFG. AREAS 


ing the method to make the bond oa ee Oe mee 
is. There were a variety of com- a Sr Ret Re 


ments about bonding, with most 


concern expressed on epoxy bond- eS es 
ing methods and soldering of elec- +E Oa we 


tronic circuit boards. EER OS Oe ee Se 

. ® .. 8 AVAIL/DELIVERY 
e Materials Handling—Efficiency ed 

i ; H QUALITY 47.8 
of materials handling operations ————— 
was listed by 44.9 percent of our cost 35.4 
readers as being critical followed CHOICE 
closely by space limitations, which a 


RERESOR Here 
was 41.1 percent. Although not ee 
reported as a problem area, many a ee 


readers stated that more savings 
could be obtained by improve- A A 
ments in materials handling than 
by any of the other areas men- 
tioned. 

e Forming—Materials, dies and 
tooling, and safety ranked highly 
in the problems listed for the 
forming category. Many produc- 
tion engineers are concerned 
about the effect of the energy 
crisis on operations requiring heat 
(such as forging operations). Some 
are investigating the switch from 
gas furnaces to induction heating 
of parts. OSHA’s “no hands in the 
die” is a foreseeable problem by 
many. 

e Finishing—Finish quality leads 
the list of problems in this area. 
Close behind and related is sur- 
face preparation of the material. 
Many are investigating the use of 
pre-finished materials, and envi- 
ronmental problems are a concern “ysl 
to others. 

e Power and Controls—Although 
listed by only 50.1 percent of the 
readers, power and controls are 
common to all equipment needs. 


acacia 
° ENVIRONMENT 19.6 
Although many are interested in Seal 


NC, CAD/CAM, mini-computers i ae 
and programmable controllers, 

their major problems are stan- ts in 
dardization in the control area and a 
noise in the power transmission a. 


area. 0 10 20 30 40 50 60 
e Scrap and Waste—This is be- PERCENT 


coming an increasing problem The importance of materials is quite evident. Not only is it the 
since environmental laws are clos- number two area of importance but it also shows its importance 
ing down many previous sources in the forming and joining areas 

of disposal. No longer is indis- 

criminate material dumping ai- 

lowed, and many companies are 
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MOST CRITICAL PROBLEMS looking for ways to reduce scrap 
IN MANUFACTURING SOURCES as well as recycle materials. More 


efficiency in scrap handling meth- 
ods is also under investigation. 
e Coolants and Lubricants—This 
could become a sleeping giant. 
The energy crisis is cutting into 
the availability of petroleum prod- 
ucts, and as one oil supplier told 
us: “If they (manufacturing plants) 
don’t have a supplier lined up 
when they build a new facility, 
they won’t be able to get hydraulic 
oils, etc., to start the place up.” 
Mutual Admiration Society? The 
second part of our reader survey 
covered the source of manufactur- 
ing problems. Was it management, 
government regulations, mainte- 
nance, etc.? Of comfort to most 
suppliers of industrial equipment, 
they were not listed as the main 
source of manufacturing execu- 
tives’ problems. Only 2.6 percent 
of our readers listed the supplier 
as his main cause for concern. 
However, this should not be mis- 
Criticism of suppliers is almost non-existent as a critical problem | Construed to mean that the sup- 
plier and user have a mutual ad- 


On an overall basis, productivity is the key issue. Although govern- miration society as 47.5 percent 
mental regulations are of concern to the manufacturer, they are of the respondents stated that 


not his major concern they did have some problems with 


their suppliers. 

Over-all, productivity was the 
major concern of the survey re- 
spondents, followed closely by 
equipment, cost, and purchased 
parts. Areas of least concern were 
maintenance, government regula- 
tions, and supplier assistance. 

Productivity Is the Key. The re- 
sults of our study indicate that 
productivity is what it is all about. 
Anything that will make an opera- 
tion more efficient will be consid- 
ered. We may be in a tight money 
market, but it is not that tight. 
Capital spending is at an all-time 
high in many industries (see p. 
23). 

Granted, superfluous spending 
is out, but was it ever in in manu- 
facturing? Most manufacturing ex- 
ecutives have always been con- 
cerned about capital expenditures. 
Probably the major difference be- 
tween now and previous years is 
that they are more aware of the 
value received in the equipment 
they purchase. a 
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EODtpn... 1800 parts per hr. 
Check Ajax Induction Heating. 


Whether you heat continuous-cast slabs or slugs for 
automotive forgings, your Ajax representative offers the 
most efficient induction heating system for your 
application. A full range of low-frequency and high- 
frequency power supplies and inductor designs for the 
high-tonnage heating of slabs for rolling or the continuous 
heating of slugs, bars, and billets for forging, forming 

and extruding. Heating time can be cut from hours to 
seconds, scale losses reduced by as much as 80%, 

surface condition greatly improved and die life extended. 
All of these systems are performance-proven for fast, 
clean, precise heating. And engineered by Ajax . . . first in 
induction heating technology and service. For information, 
write Ajax Magnethermic Corporation, Warren, Ohio 44482. 


Eaton cut metal loss 70% 
with this Ajax, 3500 KW, in- 
line, steel billet heater. Ring 
gear blank billets are heated 
at the rate of 18,000 Ibs. per 
hour. Scale loss was reduced 
from 3.5% to 1.0%. 





Bethlehem switched from 

a fuel-fired steel bar heater 

to two Ajax, 375 KW, 
continuous, induction heating 
systems to eliminate scale 
problems at its hot nut 
forming plant. Now surface 
finish is smoother. Dies last 
longer. 


. Ir 
Ajax Magnethermic RA. 


Ajax Magnethermic Corp., Warren, Ohio 

Ajax Magnethermic (U.K.) Ltd., Oxted, Surrey, England 
Japan Ajax Magnethermic Co., Ltd., Tokyo, Japan 

Ajax Magnethermic Canada, Ltd. 





























PANNING for—and » OSHA 


“Big Brother” is looking over your 
shoulder, and “he” goes by the 
name of OSHA. 

People in the Occupational Safe- 
ty and Health Administration, how- 
ever, don’t think of themselves as 
outsiders prying into the way you 
run your operations. They consid- 
er themselves partners with you 
and your employees in your fight 
against on-the-job accidents and 
work-induced illnesses. 

Legally, you’re required to pro- 
vide a facility that is free from all 
recognized hazards and to see to 
it that your employees follow what 
are determined to be safe prac- 
tices; and, legally, OSHA’s people 
—or state personnel in 20 states 
with OSHA-approved plans for 
OSHA compliance—are required 
to find out how safe a workplace 
you’re operating. 

OSHA has been in _ business 
for almost three years. About 100,- 
000 of the nation’s 4%-5 million 
workplaces have had an inspec- 
tion. If a manager or staff man in 
an industrial organization doesn’t 
have some awareness of OSHA at 
this point, he must be blind or 
deaf, or both. But few men in in- 
dustry feel secure and comfort- 
able with either the personal 
knowledge they have cf OSHA’s 
multitudinous standards or with 
their operations’ complete compli- 
ance with the standards. 

“In the seminars we conduct in 
different subject areas, we see 
many of the same people showing 
up at two, three, and four of 
them,” says David H. Rhone, as- 
sistant regional director, Region 
Il] (Philadelphia). “This is indica- 
tive that they are trying to get all 
the information they can.” 
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And, of course, the standards 
are subject to constant change. 
Some contained in the Oct. 18, 
1972, Federal Register (which is 
the current OSHA “bible”), still 
are not effective. Revisions also 
are continuously being made, and 
new standards added. Useful along 
with the Federal Register is the 
General Industry Guide for Apply- 
ing Safety and Health Standards, 
which indexes the standards so 
their original publication form will 
be easier to use. 

Additional “must” reading for 
anyone moderately involved with 
workplace conditions is OSHA’s 
magazine, Job Safety & Health, 
which comprehensively and inter- 
estingly covers the gamut of safe- 
ty/health activities by OSHA, 
standards-making organizations, 
and private industry. It lists refer- 
ences to new standards, variances 
to standards granted to individual 
companies, and publications by 
governmental and private agencies 
relating to on-the-job safety/ 
health. Another basic guide is 
OSHA’s Compliance Operations 
Manual, giving details of work- 
place inspection procedures, cita- 
tion and proposed penalty han- 
dling, and procedures for contest- 
ing any proposed penalties. 

Employers must also be com- 
pletely familiar with the record- 
keeping requirements of OSHA, 
and a manual spelling these out 
in detail with the forms is avail- 
able from OSHA offices. Also ex- 
tremely useful is OSHA’s Sub- 
scription Service, which currently 
provides five volumes which are 
updated periodically with loose- 
leaf inserts to include interpreta- 
tions of existing standards, modi- 


fications, and new standards. This 
service is available from the Su- 
perintendent of Documents, Gov- 
ernment Printing Office, Washing- 
ton, D.C. 20402. Its annual sub- 
scription price is $9.05. 

OSHA is forcing onto industry 
an awareness to accident/ illness 
prevention that probably would be 
considered onerous if it dealt with 
anything except preservation of 
human life. 

It has pushed safety/ health into 
the concerns of top-level execu- 
tives and into a more prominent 
place in corporate philosophies. 
Suddenly, improvement in acci- 
dent prevention, safety training, 
and supervisory competence has 
become a more important part of 
the measurement of a manager’s 
performance. And it has provided 
a rallying point for better labor- 
management relationships. 

Any manufacturing man who 
plans without cognizance of OSHA 
is guilty today of the grossest kind 
of negligence. At worst he subjects 
his firm to the possibility of $10,- 
000 fines and immediate close- 
downs, and its executives to one- 
year jail sentences. 

“Call on Us.” “There’s no ques- 
tion that in the early stages of the 
program—and to some extent 
right now—business was laboring 
under some misconceptions and 
myths about what we’re doing and 
how we do it. 

“It was assumed that we some- 
how would have a very negative 
impact on industry and commerce. 
But this is certainly far from the 
truth when you look at the over-all 
responsibilities for the safety and 
health problem. We have to be 

continued 








concerned with workers’ welfare, 
but we are anxious not to create 
any serious imbalance in the 
course of carrying out that obli- 
gation.” 

Assistant Regional Director 
Rhone (one of 10 to whom the 52 
area directors report) thus sets 
the stage for a look at OSHA's 
partnership role with businesses 
and their workforces in their joint 
fight to improve safety/ health con- 
ditions. 

“When | came into the region 
about two years ago,” he recalls, 
“the program was still in the prob- 
lem stage, and | found many em- 
ployers antagonistic, afraid to talk 
to us about anything. At that time, 
we had one man and a secretary 
to answer inquiries and ‘walk-ins.’ 

“Now, because of the volume of 
inquiries and walk-ins, we have 
five people on the staff for their 
handling; | can’t think of any in- 
dustry that is staying away from 
us. We’re striving for voluntary co- 
operation with both the employers 
and the employees, and a major 
thrust of our efforts is to get the 
employer to take a knowledgeable 
look at his operations, particularly 
those where he may have prob- 
lems relating to accident or ill- 
ness. 

“This always has been busi- 
nesses’ approach—to identify 
those areas which are causing 
problems. If a problem’s a drain 
on production or on capital, the 
businessman wants to get in there 
and find out what’s causing it and 
then correct it. 

“We're saying that a serious 
drain on resources is accidents 
and illnesses, which won’t go 
away unless positive and construc- 
tive actions are taken. The busi- 
nessman must look at them, de- 
cide what he thinks must be done, 
and if he wants to talk to us about 
them, we’re delighted to give him 
every help we can. 

“We will not be consultants, but 
we will tell a man whether what 
he’s planning to do is in compli- 
ance with our regulations. 

“Another key part of our activi- 
ties is meeting with groups. In the 
past two years, we in this region 
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have talked to representatives of 
some 50-60,000 establishments. 
Many of these appearances have 
been instigated by various groups, 
trade associations, college semi- 
nars, and the like. Additionally, we 
develop programs for industries 
that require special emphasis— 
construction trades is an example. 

“These things have helped im- 
mensely in changing OSHA's ini- 
tial negative image; and, by virtue 
of the top-level involvement at 
many companies in the safety and 
health areas, the image many 
working people have of the corpo- 
rate structure also is changing— 
they now see more evidence of in- 
terest in their welfare.” 


David H. Rhone 


Edward E. Estkowski 
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Assistant Regional Director Ed- 
ward E. Estkowski (of Region V, 
centered in Chicago) adds: ‘“‘We’ve 
progressed to the point where 
we’re no longer in the ‘announce- 
ment’ stage. We’re at the point 
where we can be much more spe- 
cific with potential hazards, and 
employers can be much more spe- 
cific—much more direct—in their 
questions and their concerns 
about the requirements. 

“We're spending more time in 
the areas of enforcement and in 
training for voluntary compliance. 

“Massive voluntary compliance, 
of course, assumes that employ- 
ers know what it is they must 
comply with. Our training respon- 
sibilities are heavy, although re- 
cently they’ve been developing in 
new directions, including contract- 
ing with the National Safety Coun- 
cil for the conduct of seminars, 
and working closely with the Na- 
tional Institute for Occupational 
Safety and Health in its education- 
al/ training activities.” 

He further notes that while an 
employer’s knowledge of the stan- 
dards that are applicable to his 
business is essential, “compliance 
does not automatically guarantee 
a safe workplace.” In its over-all 
administrative responsibilities, 
OSHA, he says, “is turning more 
toward safety performance evalua- 
tion than to specification perfor- 
mance.” He notes that much more 
is being said by employers and 
their worker representatives about 
both the adequacies and the in- 
adequacies of the available stan- 
dards. 

Currently, he also observes, 
there are many external factors 
that may have an adverse effect 
on OSHA's and industry’s safety/ 
health work and accomplishments. 
Questions now being raised, he 
says, are whether the energy crisis 
with its effects on environmental 
protection practices and require- 
ments and possible changes in 
length of workdays will cause 
some curtailment of concern with 
pollution while also creating new 
frustrations and possibly greater 
on-the-job fatigue that will cause 
more accidents. 
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Where the Problems Lie. It 
might be assumed that the grow- 
ing sophistication by employers 
and by OSHA’s people after more 
than two and a half years of living 
under the safety/health require- 
ments would be reflected in great- 
er complexity of the problem 
areas. Presumably, the rising at- 
tention to and concern with health 
problems, as apart from safety 
conditions, is an indication in that 
direction. However, the most fre- 
quently asked questions to OSHA 
offices and the most common vio- 
lations found by the compliance 
officers do not support this as- 
sumption. 

OSHA calls them “the dirty half- 
dozen’’—violations involving ma- 
chine guarding, walking and work- 
ing surfaces, the National Electric 
Code, materials handling and stor- 
age, hazardous materials, and fire 
protection. They constitute more 
than 70 percent of the violations 
that are cited, and one of them— 
machine guarding—accounts for 
almost 40 percent of the viola- 
tions. These, of course, are areas 
that are reasonably universal; they, 
however, are also easily recogniz- 
able as potential hazards. In the 
durable goods manufacturing in- 
dustries, violations with welding, 
cutting, and brazing take the place 
of dishonor away from hazardous 
material and fire protection to give 
these industries their own “dirty 
five” to concentrate on. 

The machine guarding viola- 
tions, significantly, are led by im- 
properly shielded fans—certainly 
not a “sophisticated” or complex 
problem beyond the competence 
of any except a skilled safety pro- 
fessional to spot and fix. 

If sophistication in hazard de- 
tection and elimination has not 
yet developed in the run-of-the- 
mill businesses which OSHA has 
inspected, it certainly is growing 
in OSHA’s own ability to focus its 
efforts where the major problems 
lie. 

OSHA’s Washington-based Of- 
fice of Management Data Systems 
feeds the information from some 
25,000 documents each month 
into its IBM 360-65 computer. Out 
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come patterns showing primary 
hazard conditions by industry, es- 
tablishment size, OSHA region, in- 
dividual compliance officer, or 
other desirable breakdown. More 
effective assignment of OSHA 
compliance officers and develop- 
ment of special emphasis pro- 
grams also are key benefits of the 
system. 

Its almost three years’ experi- 
ence has not caused OSHA to 
change its “target” industries 
where the highest injury-frequen- 
cy rates exist. Longshoring, |lum- 
ber and wood products, roofing 
and sheet metal, meat and meat 
products, mobile homes and other 
transportation equipment remain 
on its high-priority list. 

Initially, it was expected that 
the high-accident “target” indus- 
tries would be changed periodical- 
ly; people in OSHA now feel that 
particular kinds of hazards— 
rather than particular industries 
—warrant special attention, and, 
within the construction industry, 
for example, trenching and shor- 
ing operations are coming in for 
heavy special safety training em- 
phasis. 

A “target” health hazards list 
also has been developed to focus 
particular attention on five of the 
most commonly used toxic mate- 
rials of some 15,000 that have 
been identified. Asbestos, carbon 
monoxide, cotton dust, lead, and 
silica are the five current “target” 
substances. 

OSHA's Training Role. Occupa- 
tional health is a broad field where 
OSHA and industry are still learn- 
ing many of the ropes. Emphasis 
in hiring at OSHA offices also is 
heaviest for industrial hygienists 
at this point. 

Says Assistant Regional Direc- 
tor Rhone: “Initially, most of our 
compliance officers came out of 
industrial safety work; they were 
familiar with it and had had only 
limited experience in the health 
area. 

“In the future, | see less separa- 
tion between the two disciplines— 
safety and health. We have a sys- 
tem whereby most of the prelimi- 
nary plans for health hazard pre- 


vention that are submitted to us 
are reviewed by the safety men. 
As we add industrial hygienists to 
our staff, a lot of these people will 
be used to train our safety officers 
in what to look for, how to use the 
instruments and monitoring de- 
vices. Our ability to answer ques- 
tions about the health side of our 
dual area of responsibility also will 
be improved.” 

Training of its own people and 
people from the private sector is 
a vital part of OSHA’s over-all re- 
sponsibility; and, initially, its ab- 
sence was an area where many in 
industry leveled their criticism. 
Education and training for safety 
and health, they contended, should 
have preceded OSHA’s inspection 
activities. 

OSHA now could counter by 
saying: Put up or shut up! 

Its training activities and the 
stimulation it is giving to others’ 
training activities are taking a wide 
variety of forms. 

Colleges and consultants imme- 
diately realized the long-range sig- 
nificance of OSHA and responded 
with countless courses and semi- 
nars. Associate degree programs 
in community colleges now are 
numerous. OSHA itself operates a 
Training Institute near Chicago. 
While its primary purpose is to 
train compliance officers and other 
federal and state safety/health 
workers, it also accepts personnel 
from private, industrial organiza- 
tions. Its course materials are 
available for copying or short-term 
loan at all regional OSHA offices. 
(For information on courses, write: 
Registrar, OSHA Training Institute, 
10600 West Higgins Rd., Rose- 
mont, Ill. 60018.) An OSHA con- 
tract with the National Safety 
Council gives the responsibility 
for conduct of seminars to that 
group. 

A directory currently is being 
compiled by OSHA on job safety 
and health courses being offered 
by private organizations and edu- 
cational institutions. 

Bendix Corp. has an OSHA con- 
tract to develop and test a set of 
guidelines aimed at enabling em- 
ployers to come into compliance 
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Is Your Sajety Program Safe? 
' To find out, rate your plant against this checklist developed by 
GC. L. Carter, Jr., and Associates, Inc., Richardson, Tex. Dr. Carter 
‘Suggests your rating be qualitative. Rate yourself: E—Excellent; 
- G—-Good, above standards; A—Adequate, meets standards; 
_  P—Poor, below standards; U—Unsatisfactory 


CONTROL OF ACCIDENT HAZARDS 
(plant and equipment) 

—— Plant or department layout—aisles, 
machines, storage, etc. 

——. Special and periodic safety inspections 
and seasonal or infrequent operations 

—— Housekeeping—materials storage, etc. 

—— Safeguarding of presses, mechanical 
equipment, machines 

_— Portable electrical equipment 

| — Hand tools 

- | —— Material handling equipment pro- 

: vided with overhead guard 
— Electrical 

—— Floors 

_— Stairs and steps 

_—. Lighting—adequate (safety clips 

_ fluorescent tubes) 

_— Noise 

__. Ventilation 

— Proper barricading 


TRAINING PROGRAMS AND 

SAFE WORK PRACTICE 

| Line supervision basic safety 
fundamentals 

—— Indoctrination of new or 
transferred employees 

—— Safety sampling 

—— Job safety analysis 

- — Safe work practices—written, oral 





continued from page 37 

with the safety/ health training re- 
quirements in OSHA standards. 
This will be available by mid-year. 

OSHA itself is well on the way 
to becoming an important training 
ground for some of industry’s 
future safety/ health professionals, 
reversing the past trend in which 
OSHA heavily recruited from in- 
dustry. Currently, however, OSHA 
is making a strong recruiting ap- 
peal to hourly workers with safety 
committee or apprenticeship train- 
ing experience. 

Government being what it is, 
OSHA, which is part of the U.S. 
Department of Labor, isn’t the 
only governmental center of train- 
ing in occupational safety and 
health and for information dissem- 
ination, however. 

The National Institute for Oc- 
cupational Safety and Health, 
based in Cincinnati, O., and under 





SAFETY RECORD 
(improvement compared to 
previous appraisal) 

_—. First aid cases 

_—. Doctor’s cases 

__. Disabling injuries 

_—. Frequency rate 

_—. Severity rate 

_—. Property damage over $100 


MOTIVATION AND COMMUNICATIONS 

___ Bulletin board use for safety items 
—safety displays and demonstrations 

——. Use of visual aids, safety films 

_—. Special local safety messages, 
newsletters, etc. 

—_—. Plant safety contests 

_— Off-the-job safety activities 
and promotions 

_— Safety suggestion program 


ORGANIZATION AND ADMINISTRATION 
_— Safety policy committee 
__a. Attendance at meetings 
___b. Completion of recommendations 
___ Safety standards and reference 
material 
_—. Line and staff communications 
and contacts 
_— Special safety task force 
committees 


the U.S. Department of Health, 
Education, and Welfare, is con- 
ducting 17 short courses in 10 
subjects related to safety/health 
during the remainder of this year. 
(Write: Div. of Training, NIOSH, 
1014 Broadway, Cincinnati, O. 
45202.) NIOSH also is develop- 
ing a directory of training materi- 
als and courses for mid-year pub- 
lication. 

Less Federal, More State. A 
basic philosophy in the federal 
act that created OSHA was that, 
in time, most of the responsibility 
for businesses’ accident/ health 
compliance could be returned to 
the states. 

At the outset, it was considered 
necessary that universal safety 
and health standards be set up 
and enforced at the federal level 
because individual states had been 
lax with regard to worker safety/ 
health in the past, and the level 
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PERSONAL PROTECTIVE EQUIPMENT 

—. Safety glasses, plano, prescription 

—. Safety shoes and/or metatarsal 
protection 

_. Safety goggles 

___ Safety helmets 

_—. Face shields 

___ Safety caps 

_—. Flame-retardant aprons 

—_. Ear protectors 

_—. Safety belts, harnesses 

—__ Rings, gloves, loose clothing not 
permitted around moving machinery 


EMERGENCY CONTROLS 

(riot, disaster, etc.) 
— Emergency plan—tiot contro! 
_. Disaster plan—other 


CONTROL OF LIABILITY EXPOSURE 
_—. Hazards to the neighborhood 


(including waste disposal, smoke, etc.) 


—_— Products liability 


ACCIDENT AND INJURY REPORTING 
(medical-treatment injury) 

—_ Reporting use of first aid pass 

_.. Disabling injury reporting—foremen’s 
accident investigation report 

_— Injury investigated by safety staff 

_—. Injury investigated by line personnel 

_—. Injury reported to corporate 
safety officer 

——. Periodic and special studies 


of enforcement was extremely un- 
even. 

A provision in the OSHA’s en- 
abling legislation permits the fed- 
eral government to pay 50 per- 
cent of a state’s cost of manning 
and enforcing the OSHA mandates. 
Twenty states now have formu- 
lated OSHA-approved plans for ob- 
taining business safety/health 
compliance. OSHA will, however, 
monitor the states’ performances 
against the federal requirements 
and objectives. OSHA officials em- 
phasize that the movement of en- 
forcement activities back into 
states’ jurisdictions should be 
beneficial and should encourage 
more innovative development of 
better safety/health practices. 
“State people,” one OSHA man 
says, “should be able to look at 
the variations of the industries 
and the technologies their states 

continued on page 41 











Use These Eagle Products to Comply with OSHA 


SAFETY 
BENCH CANS 
FAUCET / B-601 
SAFETY <a 7 
CANS 2 SAFETY ee -$-¥ 
1397 > ; PLUNGER CANS = 
1328 P-701 


B-606 
B-608 


—: >= 
7 > P-702 rT 
fi ——| se 
Le ease] ‘S. 


TYPE 1 SAFETY CANS 

AB CANS 1313 UI-2S —_UI-10FS 
a 1314 Ul-4S_ —_UI-25FS 
1301 1315 UI-10S UI-50FS 
1400 . 1316 UI-25S 


1401 UI-50S 


DRIP CAN 


* DP-802 FR OILY WASTE CANS 
TYPE 2 906 921 914FL 


SAFETY CANS 910 906FL 921FL 
DISPOSAL CANS U2-26S 914 910FL 


1323 1423 * 
1325 1425 —_— 


OSHA imposes a responsibility upon employers 
and employees to provide a hazard-free environ- 
ment or adequate protective equipment. Everyone 
in every industry is affected by OSHA. 

OSHA requires you to use safety cans, oily waste 
cans and safety storage cabinets. Eagle approved 
Cans and Cabinets meet OSHA requirements. Use 
them where flammable or combustible liquids are 
? stored or handled. 
: Order from your local industrial, safety, or con- 
SAFETY STORAGE CABINETS 


tractor supplier. Write for Eagle Catalog on the 
1930 1945 1932 1947 Complete Line. 

















Airtlex 


Press Controls 
Answer 4 


OSHA 
Airflexs 


Press Controls 
ANSWell 


- We can help you meet 
A f| OSHA standards 

I ex with these Airflex 
Press Controls Press control products. 


We know what it takes to comply with ANSI B11.1-1971. And 
we'd be glad to survey your presses, give you the benefit of 


our thinking to help you meet your obligations under OSHA. 
We have the know-how and the products to help you update 


and convert your presses to meet the new OSHA standards. 
And while we’re at it we'll show you how to bring your presses 
up to new standards of operation with Airflex® self-contained 
clutch/brake packages. For complete information, write Eaton 
Corporation, Industrial Drives Division, 9919 Clinton Road, 
Cleveland, Ohio 44111. 


E-ToN 
Power Transmission Systems 
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Airflex Dual Valve 
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contain and develop constructive 
approaches to their problem areas. 
We see the opportunity for some 
new constructive relationships de- 
veloping—it brings the problem- 
solving people and the solution- 
seeking people closer together.” 
“Good Faith” is a Two-Way 
Street. An employer thinking that 
OSHA's stringent requirements will 
be “watered down” as state en- 
forcement increases is engaging 
in wishful thinking. OSHA must 
be convinced that the individual 
state’s surveillance of accident/ 
health conditions is equal or supe- 
rior to that under federal super- 
vision, or the state’s plan will be 
terminated. Duplication of effort 
is not intended, but a general in- 
crease in the total amount of man- 
power and financial resources de- 
voted to safety/health enforce- 
ment and improvement is a goal 
in the federal/state programs. 
OSHA people carefully avoid in- 
dicating that their manpower will 
be reduced as state enforcement 
activities increase. They are con- 
scious that there are many vocal 
groups contending currently that 
OSHA is not staffed for the mas- 
sive inspection/enforcement ef- 


forts which past accident/ health 
conditions demanded. To answer 
these critics’ charges, its empha- 
sis is increasingly on numbers of 
inspections performed. 

But OSHA also recognizes and 
is responsive to its critics in in- 
dustry’s ranks who have com- 
plained over the nature and con- 
tents of many of the standards to 
which companies must conform. 

From a practical standpoint, 
OSHA men privately tell the PLAN- 
BOOK’s editors, the consensus 
standards leave much to be de- 
sired both in their contents and 
their omissions. In many cases, 
these standards were developed 
as design standards and were not 
intended for the use to which they 
currently are being put. They con- 
tain unnecessary detail in some 
cases and ambiguous wording in 
others. To OSHA's credit, many of 
these now have been weeded out 
and some that are being heavily 
contested by industry experts are 
“in limbo” with compliance offi- 
cers told by their superiors to “go 
easy” on violations or proposed 
penalties involving such standards. 

Another valid point that OSHA 
unofficially recognizes is that some 
of the standards were designed 
for property protection, not worker 


protection except in very indirect 
ways. Such standards, therefore, 
go beyond OSHA's statutory area 
of concern, and its people will be 
reluctant to contest them because 
of their shaky legal ground. 

Inspected employers who feel 
the citations and proposed penal- 
ties they’ve received are improper 
are urged by OSHA administrators 
to discuss these informally with 
the area’s director or staff person- 
nel before an official “contest” 
must be filed or the proposed 
penalty accepted. 

“Safety and health are too im- 
portant subjects for us in OSHA 
and employers in industry and 
business to be in ‘adversary’ roles 
where it can be avoided,” says an 
OSHA man. “And we must rely 
primarily on voluntary compliance. 
There’s no need or desire on our 
part to expand OSHA to the point 
where a government inspector will 
be peering over the shoulder of 
each business establishment or 
individual worker. We ask for good 
faith on the part of employers. 
We, too, must show our good faith 
toward employers and their em- 
ployees within the statutory re- 
quirements upon us. We're trying 
very hard now to operate under 
that philosophy.” = 








useful literature 





Barksdale pressure switches 
to shut off power equip- 
ment in the event of a pres- 
sure failure, in accordance 


9 BARKSDALE PRESSURE SWITCHES 
AND THE SPIRIT OF “GSMA 70" 


with OSHA requirements, 
are described in a 4-page 
brochure. (Delaval) 
Indicate No. 568 on card 


A 4-page safety equipment 
catalog shows equipment 
for eye, head, respiratory, 


isa 


hearin 
(Wilson Products Division) 
Indicate No. 569 on card 


Opportunities for increased 
recycling of metal solid 
waste is discussed in a 6- 
page reprint of a paper de- 
livered at the third Mineral 


Waste Symposium. (Battelle 
Memorial Institute) 
Indicate No. 571 on card 


Design principles for low- 
noise portable pneumatic 





equipment is discussed in 
an ASME paper. (Chicago 
Pneumatic) 

Indicate No. 570 on card 


A series of brochures re- 
lating to dust collection are 
available from Carborun- 
dum, as follows: Posi-Pulse 








dust control systems. Six- 


teen pages. /ndicate No. 
574 on card. Electric Arc 
Furnace Dust and Fume 
Control. Sixteen pages. /ndi- 
cate No. 575 on card. Struc- 
tural Baghouse Dust Control 

continued 
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useful literature 
continued 

Systems. Twelve pages. /n- 
dicate No. 576 on card. To- 
talaire Atmospheric Air 
Filter. Eight pages. /ndicate 
No. 577 on card. Carborun- 
dum-Pangborn Type CT-2 
Intermittent Collector. Ten 
pages. /ndicate No. 578 on 
card. Pangborn-Type “CV” 
Ventrijet Wet Dust Control. 
Eight pages. /ndicate No. 
579 on card. CN-2 Unit 
Type Dust Collector. Six 
pages. /ndicate No. 580 on 
card 


How to detect leaks with 
chemistry is the subject of 
a 2-page brochure. It dis- 


cusses several testing pro- 
cedures. (American Gas & 
Chemicals, Inc.) 

Indicate No. 581 on card 


A pair of 4-page brochures 
deals with safety equipment 
for spray finishing systems, 








and a typical electrocoating 
system. (Binks Mfg. Co.) 
Indicate No. 583 on card 


Safe, efficient practices for 
industrial cleaning are de- 


scribed in a 12-page bro- 
chure. (Oakite Products, 
Inc.) 

Indicate No. 584 on card 


A packet of technically ori- 
ented material on noise con- 
tains brochures and data 
sheets on how it can affect 
operation, legislation against 
it, and what can be done 
about it. (Polymer Corp.) 

Indicate No. 585 on card 


Type CU dust collectors de- 
scribed in a series of data 
sheets defining different 
models that are compact, 
lightweight, and portable. 
(Carborundum Co.) 
Indicate No. 573 on card 


Rolling bolster feed units 
that are said to meet OSHA 
safety requirements for sec- 


THOMSON 
ROLLING BOLSTER 


-_ 
SAFE-j-FEED 


ondary press operations are 
described in an 8-page bro- 
chure. (Thompson _Indus- 
tries, Inc.) 

Indicate No. 586 on card 


An 18-page noise control di- 
rectory lists air exhaust 
mufflers for cylinders, mo- 
tors, valves, tools, vacuum 


pumps, and air-operated de- 
vices. (Allied Witan Co.) 
Indicate No. 587 on card 


Instruments for checking 
environmental safety condi- 
tions are listed along with 


Edmont 


safety 
instruments 


detailed instructions about 
their use in an 8-page full- 
color catalog. (Edmont Wil- 
son) 

Indicate No. 588 on card 


What is noise, its sources, 
how it is measured along 
with some excellent sugges- 
tions for correction are in- 
cluded in a 20-page Ma- 
chine Tool Noise Data book- 
let. (Bullard Co.) 

Indicate No. 589 on card 


Hydroclones and their use 
in recirculating systems are 
described in a paper origin- 


ally presented at a regional 
symposium of the American 
Institute of Chemical Engi- 
neers. (Donaldson Co., Inc.) 
Indicate No. 572 on card 


A survey guide, in checklist 
form, designed to help con- 
veyor users determine 
whether they are in OSHA- 
compliance is offered by 
Acco. The 8-page guide 


covers major points of con- 
veyor systems and_ the 
OSHA standards that apply. 
(American Chain & Cable 
Co., Inc.) 

Indicate No. 590 on card 


Safety guidelines from 
OSHA standards on walking 
/working surfaces, guard- 
ing holes and openings, 
stairs, ladders, and ma- 
chine guards are provided 
in 32-p. booklet. (Joseph T. 
Ryerson & Son, Inc.) 
Indicate No. 591 on card 


A press safety kit includes a 
selection of eight practical 
brochures related to OSHA 
and the metal stampers’ 
needs. (Babcock & Wilcox) 
Indicate No. 582 on card 
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The art of forming materials into 
engineered shapes is one of the 
most widely diversified and active 
production processes. Although 
metal stamping is the most wide- 
ly recognized forming process, 
sand casting, forging, die casting, 
powder metallurgy, plastic mold- 
ing, etc., typify the wide array of 
forming operations. Depending on 
the particular process utilized, 
parts are formed from the entire 
gamut of materials ranging from 
aluminum to zinc. 

State-of-the-Art. Technological 
advancements in forming pro- 
cesses have progressed at a phe- 
nomenal pace during recent years 
and predictions are that the pace 
of technological developments will 
progress at an even faster rate in 
the future. Improvements thus far 
achieved are being used as step- 
ping stones for future develop- 
ments. Machine builders and users 
alike are busily trying to pyramid 
accomplishments into more high- 
ly sophisticated equipment and 
future processes. 

Reviewing the problems and 
some of the solutions that are 
being devised with the aid of 
equipment builders highlights 
three main areas of forming— 
metal stamping, plastic molding, 
and die casting. 


METAL STAMPING 


Metal stampers claim their most 
serious problem is the lack of 
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availability and long delivery time 
for presses. New presses are need- 
ed to effect capacity increases, 
and a significant number of the 
older presses are in need of re- 
placement. 

Late press delivery caused a 
major problem at A. O. Smith 
Corp.’s Automotive Division in Mil- 
waukee, Wis. The plant, which 
produces frames for the automo- 
tive industry, has instituted a $6.5 
million capacity increase program 
involving 31 new presses. Walter 
Sauthoff, manager, plant equip- 
ment engineering, described its 
problem: “Il don’t know any way 
to work around press deliveries 
which are six weeks late. 

“Our capacity increase program 
involved 31 new presses ranging 
to 800-ton. That is a heap of 
presses, and the installation pro- 
cedure is a king-size task requir- 
ing careful planning and execu- 
tion. Obviously, production must 
be disrupted, but it must be held 
to an absolute minimum. 

“When the orders were placed, 
the press builders furnished us a 
delivery schedule which we con- 
sidered a firm commitment. Our 
installation program was carefully 
timed and put into effect to pro- 
vide a highly productive and 
smooth transition. Foundations 
were dug, pits constructed, etc., 
in preparation for the new presses. 

“However, about two weeks 
prior to the scheduled delivery, 


FORMING 


the press builders phoned to ex- 
plain they had encountered a 
problem, and our presses would 
be up to six weeks late. If this 
problem had happened to only one 
press, or by only one builder, it 
would not have been too bad, but 
half of our presses were delayed. 


Royal Bodine 
Bodine Electric Company 


Somehow, someway, our produc- 
tion workers managed to produce 
automobile frames at the rate of 
several million per year, but be- 
lieve me it was a problem.” 
Foreign Orders Blamed. Royal 
Bodine, executive vice president- 
engineering, Bodine Electric Co., 
sees manufacturers forced in- 
to a “go-no-go” situation. “l am 
vitally concerned that American 
industry is slipping behind the 
rest of the world. Our machine 
tool industry kept busy selling 











their products to foreign manufac- 
turers overseas during the previ- 
ous business lull. Now when U.S. 
industry needs new equipment, it 
is not available; builders are quot- 
ing a 50-odd week delivery. 

“If | order a new press on those 
terms, with its delivery about one 
year in the future, the product 
may be obsolete before the ma- 
chine is delivered. It is a big prob- 
lem. The question is—do you or 
don’t you order a press.” 

Help from Overseas. Some man- 
ufacturers are considering foreign 
presses as the immediate solution 
to the delivery problem. “I’d buy 
a foreign-built press today if de- 
livery was fast and it had the bed 
area and the tonnage require- 
ments we need,” says Patrick Bro- 
gan, plant superintendent at |m- 
perial Eastman Corp., subsidiary 
of ITE. “We have all domestic- 
built presses in operation, but the 
U.S. builders’ deliveries out over a 
year pose a serious problem that 
tempts foreign consideration. 

“We intend to remain in busi- 
ness through the energy crisis and 
are beginning to realize that the 
press name is only a name. If a 
press will do the job, we'll tool it 
up and put it to work.” 

Foreign-built presses are con- 
tributing significantly to both pro- 
ductivity and quality improve- 
ments at Teletype Corp., and C. D. 
Seidler, manager of new products 
planning, says: “We are constant- 
ly improving stamping operations 
and evaluating special types of 
presses. Our objective is to in- 


Patrick Brogan : 
Imperial Eastman Corporation 





A punched card press control system at the Art Steel Co. contributes 

to a 100 percent productivity increase and a vast flexibility 

improvement. Changeover time is also minimized. The card reader controls 
several press sequences including spm, the stock feed length and feed 
rate, along with straightener speed and total number of parts 


crease productivity and quality 
and minimize the tedious operator 
dependency associated with press 
operations. 

“Our operations are utilizing 
some Swiss-made Osterwald fine 
blanking presses that are provid- 
ing worthwhile productivity and 
quality gains. They operate slower 
than some other makes, but they 
produce a fine surface finish com- 
pared to a rough shear line from 
conventional presses. In fact, the 
high quality surface finish pro- 
duced by the Osterwald presses 
has contributed to the elimination 
of grinding operations on certain 
parts which effected a significant 
cost reduction.” 

Disenchantment with foreign- 
built presses, however, is ex- 
pressed by James McCarthy, man- 
ager of manufacturing, Thor Pow- 
er Tool Co. “I don’t want more 
foreign-built presses. We have a 
few in our Canadian operation, 
and in some respects their quality 
is excellent. However, the metric 
system creates a serious problem. 
When a foreign press does break 
down, it is necessary to first make 
a drawing converting the metric 
measurements into decimal di- 
mensions for our toolmakers. This 
procedure consumes valuable time 
during which the press is inopera- 
tive—it’s an unwarranted produc- 
tion loss. 


“Another important point is that 
the rated tonnage of a foreign- 
built press is normally the ma- 
chine’s maximum capability; you 
had better not exceed that rating. 
The safety factor that our domes- 
tic builders build into a press is 
lacking in foreign machines.” 

What the Builders Are Doing. 
No one is more concerned with 
the problems than the press build- 
ers. The builders are facing many 
of the same problems as their cus- 
tomers. Widespread material 
shortages ranging from raw mate- 
rials, bearings, castings, etc., are 
holding up the construction of 
presses. Government-imposed 
safety and noise regulations pre- 
sent the identical problem for 
both the user and builder. 

Nevertheless, the press build- 
ers have a commitment to indus- 
try, and each builder is deeply 
concerned with and endeavoring 
to improve its deliveries. For ex- 
ample, Minster Machine Co., last 
year completed a new modern 
over-77,000-sq-ft captive foundry 
operation. Minster’s president, 
Harold J. Winch, says: “The new 
Casting Facility provides a 30 per- 
cent capacity increase over our 
previous foundry operation. It rep- 
resents a careful plan which be- 
gan about three years ago when 
we analyzed the casting situation.” 

Their problem in obtaining ma- 
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Typifying today’s progressive contract stamping operations, Davis Too! and 
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Engineering Co. last year installed their sixth new press in as many years. 
The latest $1 million 1000-ton 72-in. by 120-in. four-point blanking press 
complete with a new coil handling line produces parts for the auto industry 


terials is related by Minster’s ex- 
ecutive vice president, Norman L. 
Dunlap: “Steel plate is the most 
difficult material to obtain. But 
an entire list of scarce commodi- 
ties is developing. Friction mate- 
rial for clutch and brakes is in 
short supply since Johns-Manville 
closed one of its asbestos process- 
ing plants. There are also short- 
ages of vinyl covered wire, galva- 
nized pipe, fiberglass press guard 
material, ferro silicon pig for 
melting operations and unbreak- 
able scrap.” 

USI-Clearing, a U.S. Industries’ 
company, is taking a different ap- 
proach to the press delivery prob- 
lem. “First, we are increasing 
press building productivity to the 
maximum,” reported John Powers, 
director of domestic sales. ‘Sec- 
ond, we have completed arrange- 
ments to become the sole U.S. 
sales and service facility for Essa 
and Platarg presses. Third, we are 
expanding the service end or press 
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rebuilding area. The objective is 
to aid our customers who are in 
dire need and can’t wait for the 
delivery of new presses.” 

Verson Allsteel Press Co. is fully 
aware of the delivery problem and 
is helping customers by making 
some stampings for them. “| don’t 
have a viable answer to the press 
delivery problem, although we are 
doing everything possible to help 
our customers,” says Walter C. 
Johnson, vice president, industrial 
products marketing. “Verson re- 
cently instituted an extra service. 
We’ll produce production stamp- 
ings for a customer when the 
press delivery is beyond the nor- 
mal time period. Chrysler Corp. 
used this service last fall. We pro- 
duced several thousand stamped 
parts for the front bumper energy 
absorbing system while their new 
press was being built. 

“Press buyers can help them- 
selves, to some extent, with the 
delivery problem, by taking a sec- 
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ond or maybe a third look at their 
planning; there may be an oppor- 
tunity to conserve presses. An ap- 
pliance manufacturer recently 
purchased two large transfer 
presses which replaced an entire 
press room of older machines. A 
total of 14 different dies are being 
used in the pair of new presses to 
produce his product. This type of 
planning can relieve a press ca- 
pacity problem and reduce deliv- 
ery problems. We are evaluating 
an expansion program, but it looks 
a long way off,” he adds. 

Niagara Machine & Tool Works’ 
H. Stanton Cheyney, general sales 
manager, makes another sugges- 
tion as a possible way of speeding 
press deliveries. “A press buyer 
can save both time and money by 
taking steps to compromise on 
the machine specifications,” he 
claims. “Engineering is one of the 
primary factors contributing to the 
long deliveries. If customers could 
modify their specifications to use 
a standard press, or even a spe- 
cial type which has been built, a 
large portion of the engineering 
time could be saved. More expedi- 
ent delivery can result.” 

Technological Developments. 
Large-scale advancements have 
been made in the stamping in- 
dustry during recent years. These 
include higher tonnages, larger 
bed areas, sliding bolsters, im- 
proved control reliability, faster 
and longer-life clutch and brake, 
variable torque, monitoring de- 
vices, quick change die provi- 
sions, and numerous others. And, 
numerous additional gains are be- 
ing developed or are in the plan- 
ning stages. 

Looking into the near future, 
Verson’s Walter C. Johnson says: 
“We anticipate control improve- 
ments will contribute to increased 
press speeds. Feedback features, 
coupled with mini-computers, offer 
the potential for presses to detect 
and correct their own problems. 
Additionally, a hydraulically actu- 
ated clutch and brake in conjunc- 
tion with a hydraulic overload 
mechanism could be engineered 
to stop a press stroke at a preset 








distance from the bottom to avoid 
smash-ups.” 

At USI-Clearing, John Powers 
also predicts a significant im- 
provement in press controls: “We 
are working with an automobile 
company to develop a computer- 
controlled blanking press system. 
The development is in the final 
stages and will effect a king-size 
saving of coil steel. The system 
will incorporate a digital feedback 
loop to provide optimum blank 
length and a corresponding maxi- 
mum press operating speed.” 

E. W. Bliss Co.’s George Crook, 
vice president, customer services, 
says: “We are developing a new 
press brake which is presently be- 
ing production-tested. It offers 
several pertinent improvements 
over existing models. Also, a new- 
ly designed center post guide air 
cushion which will accept off-cen- 
ter loads is in the final develop- 
ment stage.” 

Progress in OSHA Conformance. 
OSHA's safety regulations present 
one of the most difficult and cost- 
ly problems ever encountered by 
the stamping industry. The regu- 
lations necessitate numerous mod- 
ifications in a variety of areas af- 
fecting operator safety and noise 
control. However, in a large num- 
ber of these areas solutions to the 
problems are not readily available. 
And, a cost estimate for the 
stamping industry’s total compli- 
ance to the regulations has been 
placed at tens of millions of dol- 
lars. 

The OSHA regulations define 
stamping press safety into two 
areas of responsibility. Press users 
are responsible for point of opera- 
tion safety features; these include 
protection for the operator from 
all pinch points associated with 
the dies and/or tooling. Press 
builders are charged with the re- 
sponsibility of developing and in- 
corporating several safety features 
relative to the basic machine. 

Users generally agree with the 
moral objectives of the OSHA reg- 
ulations but are far from enthusi- 
astic over the large expenditures 
required. In endeavoring to comply 


J. W. Rose 

Bliss & Laughlin Industries 

with the government mandates, 
some are succeeding and making 
productivity gains at the same 
time, but others are still trying to 
lick their problems. 

A manufacturing engineer at a 
medium-size company, who asked 
to remain anonymous, cited some 
progress: “| installed mechanical 
part feeders, magazine loaders, 
chutes, rotary tables, etc., to elim- 
inate hands-in-the-die press feed- 
ing. We could do these things to 
comply with the OSHA mandates 
—normally management would in- 
sist that we discover better re- 
turns on our investment. However, 
in conforming to the regulations, 
we also made some worthwhile 
productivity improvements.” 

Commenting on the no-hands- 
in-the-die OSHA mandate, J. W. 
Rose, vice president, metal prod- 
ucts group, Bliss & Laughlin In- 
dustries, believes that a middle 
ground agreement is needed. He 
says: “We have practiced no- 
hands-in-the-die press room oper- 
ations for years. No manager 
worth his salt will allow an unsafe 
working condition in his plant. 
But, when we must remove a 
press operator from the die area 
before he can push a button, this 
restricts the operation. Sure, 
small-size high-production parts 
can be fed mechanically, but 
large-size low-to-medium volume 
parts present an entirely different 
ball game. There must be a sen- 
sible trade-off between industry 
and the government mandates. 
Safety, of course, is mandatory, 
but we need a clear definition and 


a better understanding of em- 
ployee safety.” 

“The solution in limiting noise 
from stamping operation is not 
easy nor readily available,” says 
Larry Levine, manager of manu- 
facturing engineering, Hotpoint 
Co., division of General Electric 
Co. “A large several hundred ton 
press blanking stainless steel is a 
noisy operation. Moreover, it is 
nearly impossible to quiet it down 
— in fact, we don’t know how. 

“Enclosures are not the ulti- 
mate solution to reducing press 
room noise, particularly in an av- 
erage crowded shop. Enclosures 
consume too much floor space 
and seriously restrict die chang- 
ing and maintenance functions. 

“We have tried but had little 
success in quieting down our 
stamping operations from one level 
to another. The mandated noise 
controls are difficult to meet. We 
will continue to try and | am con- 
fident we will succeed, but it is 
an uphill battle all the way.” 

A manufacturer of large con- 
struction equipment is attacking 
the noise problem differently. “We 
recently implemented a program 
to concentrate on one press a 
month,” reports Robert H. Yanker, 
Aurora plant manager, Barber- 
Greene Co. “Although too new to 
provide exact results, the pro- 
gram’s objective is to expend max- 
imum effort on each press and 
lick one problem at a time.” 

“Industry is getting a fast edu- 
cation from the government-im- 
posed regulations,” exclaims Wal- 


Robert H. Yanker 
Barber-Greene Company 
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SAFETY IS NO CHANCE FOR AN ACCIDENT, as provided b 
a novel telescoping ~ system on a U.S. Baird Multi-Slide machine 


at the Dexter Lock Co. Slidin 


guards completely enclose the machine 


during its operation and yet afford unlimited accessibility 
for the routine setup and maintenance procedures 


ter Sauthoff, manager, plant 
equipment engineering, A. O. 
Smith Corp. 

“We are developing expertise 
in areas that we never knew exist- 
ed 10 years ago. | have two engi- 
neers employed full time making 
sound level tests throughout our 
manufacturing operations. 

“A great deal has been learned 
about noise control, but in my 
opinion, we still know too little. 
Lead partitions, spray on foam, 
etc., are solving some problems. 
We are developing a group of ex- 
perts in this area and we'll be a 
lot smarter after a few years’ ex- 
perience.” 

Niagara’s H. Stanton Cheyney 
explains their approach: “We are 
investing a considerable amount 
of time and dollars in the develop- 
ment of reducing and controlling 
press noise. The prime source of 
noise from a stamping operation 
is a punch striking the work. This 
noise can be reduced by analyz- 
ing the load versus time charac- 
teristics of a stamping operation 
and making die corrections. This 
type of noise analysis can be 
made with time-base recording 
instruments such as an oscillo- 
scope. Using a slower or more rea- 
sonable press speed minimizes vi- 
brations and contributes to a sig- 
nificant noise reduction. When the 
slower press speed limits produc- 
tivity, multiple part producing dies 
can be used to provide the re- 
quired production volume. One 
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press user | know changed to a 
slower press speed in combina- 
tion with a multiple-part die and 
reduced the operation’s noise level 
by a full 10 dBA without impair- 
ing the press output. 

“Reasonable press speeds usu- 
ally provide unforeseen, but worth- 
while benefits in reduced main- 
tenance and longer die life. There- 
fore, we are attempting to develop 
more automated equipment, com- 
patible with the future highly so- 
phisticated tooling and capable of 
operating within the prescribed 
noise level,” he adds. 

Walter C. Johnson of Verson 
says: “We are working on the 
stamping operation noise prob- 
lem, but have not discovered a 
common solution. Good quality vi- 
bration dampeners minimize the 
noise transmission. Our engineers 
are also evaluating spring-loaded 
hydraulic die cushions to afford a 
significant noise reduction through 
the elimination of air exhaust.” 

Bliss’s Crook related his com- 
pany’s over-all approach to the 
OSHA regulations: “We are mak- 
ing every effort to assist press 
users in conforming to the govern- 
ment regulations; some _ worth- 
while gains have been made. For 
example, cast iron herringbone 
gears provide a significant noise 
reduction, although they cost 
about 15 percent more than previ- 
ous gears. We will also supply cast 
iron gears to help press users re- 
duce their noise regardless of 
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their make or age of press. 

“Bliss also provides three types 
of packages to help users update 
existing presses to conform to the 
press safety standards. A com- 
plete retrofit service is available at 
two Bliss plants. A customer’s 
press which is scheduled for a 
control retrofit is rated ‘top prio- 
ity,’ and actually scheduled ahead 
of any other work in our plant. 
Package control systems are also 
available to customers who prefer 
the retrofit be completed in their 
plant.” 

John R. Danly, vice president 
press sales, and director of engi- 
neering at Danly Machine Corp. 
reports: “We are seriously at- 
tempting to reduce the press 
noise through improved compo- 
nents. We are working with such 
suppliers as electric motor manu- 
facturers in an effort to reduce the 
noise level.” 

Minster’s president, Harold J. 
Winch, explains his company’s ef- 
forts in the area of noise reduc- 
tion: “Minster is investigating 
every method of noise reduction. 
Built-in sound enclosures offer a 
potential solution in some cases. 
Remote operator controls provide 
another form of a solution.” 

While press users and builders 
may debate the feasibility of press 
enclosures, a German builder has 
one in operation, and it has re- 
duced the noise level for a specific 
operation by a whopping 20 dBA. 

Last summer, L. Schuler GMBH, 
the parent company of Schuler 
Presses America, Inc., exhibited a 
completely enclosed blanking 
press producing stator laminatioris 
for electric motors. Operating at 
350 spm, the 350-ton press 
blanked laminations within the 
mandated 90 dBA sound level. 
Without the enclosure, the same 
press produced a sound level of 
about 110 dBA. The steel enclo- 
sure with sliding doors and obser- 
vation windows has a slit through 
which the coil steel feeds. Blanked 
laminations discharged through a 
similar slit via magnetic belts. 

Need for Better Builder-User 
Relationship. Users are expressing 








a need for and desire in improv- 
ing their relationship with press 
builders. “Il would appreciate the 
press builders becoming more ser- 
iously involved with my problems,” 
voiced Charles Eberhardt, manu- 
facturing manager at Caterpillar 
Tractor’s Aurora plant. “We would 
prefer the press builder review 
our requirements and advise us 
the quantity and quality of parts 
his equipment is capable of pro- 
ducing. 

“Our primary interest is contin- 
ual production, not a specified 
number of parts during a short 
trial period. Therefore, we are in- 
terested in a builder’s commit- 
ment that the equipment we pur- 
chase will perform the operation 
for which it was intended. We 


don’t want to purchase just plain 
machines—we want a commit- 
ment.” 

L. Paul Williams, manufacturing 
manager, Controls Division, Eaton 
Corp., discussed his feeling about 
‘turnkey’ systems: “Il would prefer 


to purchase turnkey systems. How- 
ever, in my experience, most of 
our suppliers neither have the in- 
clination, the desire, nor the tal- 
ent to provide a complete produc- 
tive system. 

“A few years ago, we experi- 
enced a problem. The operation 
involved encapsulating an electri- 
cal coil, and a shuttle press com- 
plete with a mold was urgently 
needed. The time schedule did not 
permit an in-house development. 
We searched far and wide for a 
source to provide us the system, 
but no takers were located. 

“Finally, we contacted New 
Britain Machine Co., who became 
interested in helping us. They 
were the single company which in- 
dicated a willingness and the ca- 
pability to assume the system’s 
responsibility. We bought their 
press and mold which remains in 
operation today.” 

Verson’s Walter C. Johnson says 
his company is sincerely interest- 
ed in the development of turnkey 
systems: ‘“‘Verson has developed 
several complete turnkey stamp- 
ing operations. Our capabilities in- 








Keeping noise under wraps, this press enclosure reduces the 
noise level a full 20 dBA at the operator's station. Engineered and 
built in Germany, the enclosure houses a 350-ton lamination 
press producing stator blanks at the rate of 350 spm 


clude engineering and building 
the presses, dies, material han- 
dling, etc. Actually we will start 
with a blueprint of a part and 
build the entire system including 
production of tryout parts.” 

The need for potential press 
buyers to place greater confidence 
in their field representatives is 
proposed by H. Stanton Cheyney 
of Niagara. He claims: “Field rep- 
resentatives have a wealth of in- 
formation and a substantial back- 
log of experiences. This invaluable 
data is available to assist their 
customers. However, in a large 
majority of instances, customers 
are reluctant to confide in their 
field representative, and fail to 
take advantage of the knowledge 
available. A press buyer should 
trust his representative by provid- 
ing all of the data pertinent to the 
proposed stamping operation if he 
is to gain the maximum advantage 
from a new machine purchase.” 


PLASTIC MOLDING 


Plastic molding has been the fast- 
est growing segment of the form- 
ing industry. Two of the primary 
factors contributing to this tre- 
mendous growth are the wide ar- 
ray of materials coupled with the 
wide selection of manufacturing 
processes. For the moment, it ap- 
pears that this growth pattern will 
soon slow down. The crude oil 
crisis is creating a shortage of raw 


materials for plastics. Its severity 

is being debated, but there’s the 

possibility the plastic industry will 
have to be content to postpone its 
dramatic and inevitable upsurge. 

Already some manufacturers are 

working on product redesigns to 

convert to die castings if it be- 
comes necessary. 

Why Plastics Grow in Popularity. 
Technological advancements in 
both materials and process equip- 
ment have helped the plastic in- 
dustry leap-frog to its present po- 
sition. Some of the most important 
manufacturing advantages in- 
clude: 

e predictable surface 
without machining 
high-speed, highly productive 
processes 
built-in color capabilities with- 
out painting 
ability to produce an unlimited 
variety of contours and sizes 
repetitive production capability 
within .003-in. at economical 
costs 
low weight-high strength radio 

e wide material selection 

e minimum scrap loss coupled 
with low cost scrap handling 
minimal in-process material in- 
ventory. 

These advantages have enticed 
nearly every industry into using 
plastic materials, and, in recent 
years, a strong trend by medium- 
and large-size manufacturing com- 


finishes 
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panies has been to add plastic 
processing to their production op- 
erations. It’s a safe bet that those 
who don’t have plastic operations 
are considering them. 

The most significant factor in 
the switch to plastic processing 
operations is that most manufac- 
turers have integrated the machin- 
ery with their present operations. 
Their general attitude is that plas- 
tic processing is a completely nor- 
mal production operation and easi- 
ly able to co-exist with traditional 
metals processing/assembly op- 
erations. 

Some examples of integrated 
metal and plastic production op- 
erations include Parker Pen Co., In- 
ternational Business Machines Co., 
Saginaw Steering Division of Gen- 
eral Motors Corp., Whirlpool Corp., 
and many more. The opposite ap- 
proach, however, is also being 
used. Ford Motor Co. concentrates 
much of its plastic processing op- 
erations in its Saline, Mich., plant. 
One General Motors’ operation in 
Syracuse, N.Y., operates over 100 


plastic injection molding machines 


producing over 1200 different 
parts for automobiles, although 
several other plants within the cor- 
poration also process plastic ma- 
terials. 

Among the companies getting 
into manufacturing of plastic parts 
is Victor Comptometer Co. Re- 
ports Robert Sparkes, assistant 
vice president, manufacturing: 
“We are just beginning to manu- 
facture plastic parts, and have 
bought a variety of plastic injec- 
tion molding machines. Numerous 
small parts and exterior housings 
have been converted to plastic 
materials. We expect to gain im- 
proved and economical exterior 
finishes along with a worthwhile 
appearance feature. However, we 
are continuing to buy several 
small parts because our plastic 
machine capacity is presently 
very limited.” 

The materials shortage is wor- 
risome to Richard Huber, general 
manager, Admiral Corp.: “A se- 
vere shortage of plastics would 
be absolutely disastrous for us. 
And we do not have a viable sub- 


PRODUCTION’s Manufacturing PLANBOOK: 1974 


John S. Secker 
Micro Switch Division 


stitute material. The past transi- 
tion from other material to plastics 
required 10 to 12 years to achieve 
customer acceptance. | don’t want 
to even think about going back 
down that road again. If it hap- 
pens, | think an acute material 
shortage will set the plastic indus- 
try back several years.” 

Another manufacturer with a 
product line heavily committed to 
plastics is Micro Switch Division, 
Honeywell, Inc. John S. Secker, 
assistant general manager, says: 
“So far, we have not experienced 
a shortage of plastic resins. How- 
ever, a large portion of our prod- 
ucts are designed to be plastic 
molded, and a serious shortage 
would result in a large problem. 
Our materials engineers are re- 
searching different types of plas- 
tic materials for specific parts in 
the event the material shortage be- 
comes more serious.” 

Despite the materials shortage, 
materials producers, users, and 
machine builders are continuing 
with their development programs. 

Automotive engineers are eval- 
uating: the manufacturing feasibil- 
ity of door panels, hoods, deck 
lids, instrument panels, seat backs, 
etc. While particular type of plas- 
tic and production processes have 
not yet finalized, in every in- 
stance, the likelihood is that the 
largest size parts will be made of 
structural foam. 

Appliance manufacturers also 
are engineering larger-size com- 
ponents to be made from plastic 
materials. Residential laundry 
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equipment may soon have one- 
piece molded plastic cabinets. 
Many office machines now have 
one- or two-piece molded hous- 
ings and others are slated to ap- 
pear in the near future. Also, large 
housings for cooling fans and win- 
dow-type air conditioning units 
are being molded of plastic to pro- 
vide improved appearance, re- 
duced weight, longer durability, 
and less noise transfer. 

What's Ahead. The trend to larg- 
er-size plastic parts necessitates 
larger plastic molding machines. 
Users are buying or investigating 
molding machines in the over- 
500-ton capacity with clamping 
speeds in the 1000- to 1800-ipm 
range. Although accessibility to 
the operating controls has been 
a difficulty with large machines, 
newly engineered plug-in remote 
control operator panels are allevi- 
ating that problem. 

Builders of plastic molding ma- 
chines are making significant tech- 
nological improvements. Among 
these are computer-controlled in- 
jection molding machines, twin 
screw extruders, higher tonnage, 
larger platens, faster injection, re- 
duced operating noise, and safety 
features. 

Another interesting and signifi- 
cant development in the equip- 
ment field is the entrance of two 
big “metalworking” names—Cin- 
cinnati Milacron and _ Ex-Cell-O 
Corp. 

Cincinnati Milacron began build- 
ing injection molding machines 
and extruders in 1968. Presently, 
the company builds injection mold- 
ing machines of from 150- to 
3000-ton capacity and is enjoying 
about 20 percent of the market. A 
recently developed injection mold- 
ing machine with a twin screw ex- 
truder is making significant in- 
roads in the PVC pipe production 
area. 

Ex-Cell-O Corp. became the new- 
est name in the plastic machinery 
business in mid-1973. The com- 
pany’s line includes machines for 
extruding, injection molding, vac- 
uum forming, blow molding and 
foam molding. 

Commenting on Ex-Cell-O’s mar- 
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Ex-Cell-O’s James Koontz displays an 
experimental auto instrument panel! 
produced by the structural foam 
molding process. Advantages include 
light weight and high strength factors 
in addition to low cost 


ket position, James L. Koontz, 
group vice president, machine 
tools, claims: “Ex-Cell-O is a viable 
competitor in the plastic machine 
business. Our broad line includes 
machinery for five of the six major 
plastic processing operations; we 
are not in the rotational molding 
area.” 

With respect to technological 
advancements, he says: “Thus far 
we have doubled the injection rate 
on the Ex-Cell-O-Jarecki foam mold- 
ing machine; it has the fastest in- 
jection speed presently available. 
Although injection speed is not 
directly responsible for cycle 
speed, it is related and the fast 
speed contributes to worthwhile 
productivity improvements.” 

An old-line plastic machine 
builder, meanwhile, is not stand- 
ing still. The Plastics Machinery 
Division of Beloit Corp. recently 
added the Beloit/ Siemag structur- 
al foam molding machine to its 
line. The structural foam molding 
machine ranges from 75- to 500- 
ton clamp capacity with a shot 
capacity varying from 4 |b to 55 
lb. The machines utilize a low- 
pressure injection cycle using a 
chemical blowing agent. 


A. L. Maricco, vp and general 
manager of the division, says: 
“Our structural foam molding 
machine provides a true injection 
molded surface with a foamed 
core. The injection rate is pow- 
ered by a nitrogen over oil piston- 
type hydraulic accumulator capa- 
ble of completing a 40 Ib shot in 
less than two-tenths of a second. 
The fast injection cycle actually 
explodes the shot into and fills the 
mold before the foaming cycle be- 
gins. Subsequently, foaming be- 
gins in the center of a mold and 
continues outward to a mold’s sur- 
face, in contrast to the foaming 
Starting during the fill cycle. This 
fast injection cycle provides uni- 
form density, high quality and 
consistent surface finish, and uni- 
form cellular structure. 

“A customer using a Beloit/Sie- 
mag machine is structural foam 
molding a pair of 14-in. diameter 
wheels for a tea cart in one shot. 
The eight-spoke wheels, with a 
finely simulated wood grain, are 
molded within a 3.5-minute cycle 
to a PS density of 63,” he reports. 

Another seasoned plastic ma- 
chinery builder, HPM Division of 
Koehring, recently activated a 14,- 
000-sq-ft plastic production labo- 
ratory aimed at helping custom- 
ers. It provides complete commer- 
cial-scale systems for plastic ex- 
trusion, injection molding, and ex- 
tensive polymer mixing. 

Most of the lab’s projects in- 
volve proprietary programs for ma- 
chine customers and materials 
suppliers. Some recent projects 
include an injection molded auto 
engine oil pan, and a semi-hollow 
extruded auto bumper. Equipment 
development projects include a 
vented injection system for ABS, 
acrylic, and nylon materials. The 
lab also is conducting an exten- 
sive program aimed at reducing 
the noise level of plastic process- 
ing machinery. Flexible hydraulic 
lines, vibration dampeners, partial 
enclosures, component isolation, 
etc., are being investigated and 
evaluated. 

Another prominent equipment 
builder, Reed-Prentice Division, 


Package Machinery Co., recently 
completed a $5.5 million plant ex- 
pansion adding 160,000 sq ft to 
its plastic machine building fa- 
cility. The company offers a com- 
plete line of reciprocating screw 
injection molding machines along 
with machines for insert molding, 
blow molding, and thermoset 
molding. 

Larry Bauer, sales manager, 
claims: “Several significant devel- 
opments have been incorporated 
into the full line of our injection 
molding machines. General Elec- 
tric PM-1000 Flo-thru logic solid 
state controls now are standard 
equipment. This control system 
provides precise repeatability, and 
is compatible with the variety of 
optional process control systems 
offered on our new machines. 

“Our improved machine drive 
system provides the maximum 
horsepower from minimum elec- 
trical power input. These ma- 
chines have the lowest horse- 
power to tonnage rating in the in- 
dustry, and it is attained without 
sacrificing production or plasticat- 
ing capacity. A uniquely engi- 
neered system also provides a 
true 16-to-1 ratio of the extruder 
screw during the reciprocating se- 
quence.” 


DIE CASTING 


Die casting is another area of 
the forming industry that is pro- 
gressing rapidly despite problems 
with raw materials availability and 
price. Improved metal alloys, fast- 
er machines, and refinements in 
the die casting dies have contrib- 
uted to extended use of die cast- 
ings. Moreover, the recent petrole- 
um crisis threatening a disruption 
in plastic materials production is 
contributing to a major up-swing 
in die casting’s popularity. 
Commenting on the die casting 
industry growth, Ex-Cell-O’s Koontz 
says: “Il thought die casting had 
about reached its peak. However, 
the energy crisis has removed the 
lid. Manufacturers are converting 
to die cast parts, and there is little 
die casting capacity available. 
Therefore, more customers are 
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buying die casting machines.” 
Regarding technological devel- 
opments, he reports: “B&T Divi- 
sion is working on a Vertical-Cast- 
Trim machine to effectively pro- 
vide an integrated die casting sys- 
tem. Advantages will include one 
machine requiring less floor space, 
eliminated machine-to-machine 
handling, etc. Initially, we are con- 
sidering the new machine for 
smaller-size high-volume parts; 


later on, we may progress into the 
larger-part area. 

“We are also researching a hot 
chamber magnesium die casting 
machine. We have worked on it for 
about three years in conjunction 
with a material supplier. However, 
now Ex-Cell-O is going it alone. A 
prototype machine is being used 
to evaluate production problems 
including environmental control, 
etc. The 1250-degree temperature 


Forming 


of molten magnesium, however, 
causes problems with the ma- 
chine’s shot sleeve, shot cylinder, 
seals, valves, etc., that must be 
ironed out prior to consideration 
of a production model.” 

Ex-Cell-O Corp.’s B&T Division 
produces die casting machines of 
up to 2500-ton capacity. One is 
die casting two cylinder blocks for 
Chevrolet’s Vega engine in one 
shot. o 








useful literature 


Equipment for plastics proc- 
essing is described in sev- 
eral publications available 
from Beloit Corp.: Low-pres- 
sure injection molding ma- 
chines for structural foam. 


BELOIT SIEMAG STRUCTOMAT 


Twelve pages. /ndicate No. 
707 on card. Accessory 
eguipment for the plastics 
industry. Twelve pages. /n- 
dicate No. 709 on card. 
Continuous dryer and pre- 
heater for granulated resin. 
Four pages. /ndicate No. 
710 on card. Automatic va- 
cuum hopper loader for 
powders and granules. Four 
pages. /ndicate No. 711 on 
card. Ball and Jewell auger- 
feed granulators. Four pag- 
es. Indicate No. 712 on card. 
Unscramblers for automati- 
cally separating parts and 
runners. Four pages. /ndi- 
cate No. 713 on card. 
Automatic hopper loaders 
for all resins. Six pages. 
Indicate No. 714 on card 

Reciprocating screw injec- 
tion molding machines, in- 
jection blow molding sys- 
tems, and insert molding 


if 


ttt 


machines are described in 
a literature folder. (Reed- 
Prentice Division) 

Indicate No. 715 on card 


Transfer die technology is 
covered in a 40-page re- 
print of a series of articles. 


(Livernois Automation Co.) 
Indicate No. 716 on card 


Designing the part, and de- 
signing the dies, are dis- 
cussed in a 22-page paper 
on cold forming parts from 
wire. (National Machinery 
Co.) Indicate No. 717 on 
card. Upset parts and ma- 
terials, as well as the pro- 
cess and equipment, are 




















discussed in a 24-page bro- 
chure. 
Indicate No. 718 on card 


A number of publications 
concerning metal forming 
operations are available 
from Cincinnati, Incorpor- 
ated: Coil processing equip- 
ment, including precision 
blanking and cut to length 
lines, are described in a 


16-page brochure. /ndicate 
No. 719 on card. A man- 
agement-controlled ap- 
proach to processing flat 
rolled products, described 
in an 8-page fold-out. /ndi- 
cate No. 720 on card. Press 
brake tooling, including flip 
gages, stocked tooling, etc., 


is described in a packaged 
series of data sheets. /ndi- 
cate No. 721 on card. PM 
parts with the strength of 
forgings. Eight pages. /ndi- 
cate No. 722 on card. Forg- 
ing powder metal preforms. 
Four pages. /ndicate No. 
723 on card. 


The design of dies for up- 
setting forging machines is 
discussed in a 34-page bro- 
chure. (Ajax Manufacturing 
Co.) 

Indicate No. 726 on card 


Designing high-performance 
dies with Ferro-Tic steel- 
bonded carbide components 
is discussed in a 22-page 


continued 
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useful literature 


continued 

paper. (Sintercast) /ndicate 
No. 727 on card. A 16-page 
well-illustrated technical 
paper discusses machinable 
carbides for high-perform- 
ance tooling and wear parts. 
Indicate No. 728 on card 


Five technical papers are 
available from Di-Arco/ Hou- 
daille on sheet metal form- 
ing with conventional press 
brakes and urethane: Prob- 
lems in sheet metal form- 
ing, including press brake 
and associated tooling. 
Thirty pages. Indicate No. 
731 on card. Selecting the 
correct urethanes for metal- 
forming and fabrication ap- 


re rte 
TECHRICAL 
PAPER 




















plications. Ten pages. /ndi- 
cate No. 732 on card. Basic 
principles of metal form- 
ing with urethane. Thirty- 
eight pages. /ndicate No. 
733 on card. Forming pre- 
finished materials, such as 
painted coil and _ sheet 
stock, and highly-polished 
aluminum. Ten pages. /n- 
dicate No. 734 on card. 
Tube fabrication by hand 
bending and medium pro- 
duction power machines. 
Sixteen pages. /ndicate No. 
735 on card 


22 ways to build a complete 
production line using trans- 
fer presses is presented in 
a 38-page brochure. (Water- 
bury Farrel) /ndicate No. 
736 on card. The Heading 
Story is told in a_ pro- 
grammed self-instruction 
book of approximately 100 


WAYS TO BUILD A 
COMPLETE PRODUCTION LINE 


pages. Its “scrambled” for- 
mat helps one to learn 
quickly and effectively. /n- 
dicate No. 737 on card 


Roll form theory, tooling, 
applications, and related 
equipment are described in 
28-page technical paper. 


TECHNICAL 
PAPER 


METAL fabricating INSTITUTE 


(Maplewood Div., Ex-Cell-O 
Corp.//ndicate No. 739 on 
card. Roll forming machines 
for heavy-duty and for high- 
production applications are 
described in a 12-page bro- 
chure. 

Indicate No. 740 on card 


Numerically controlled 
punching and notching ma- 
chines for sheet metal fab- 
rication are described in a 
10-page technical paper. 
(Strippit-Houdaille) /ndicate 
No. 741 on card. Use of 
Wales tools in medium- and 
high-production sheet metal 
fabrication is described in a 
16-page technical paper. 
Indicate No. 742 on card 


Bourdon tubing selection 
and spring design is de- 
scribed in a 14-page tech- 
nical paper. (Handy & Har- 
man Tube Co.) /ndicate No. 
743 on card. Eccentricity 
in bench drawing seamless 
and welded tubing is dis- 


cussed in a 6-page techni- 
cal paper. /ndicate No. 744 
on card 


The Verson die manual 
contains 94 pages of valu- 
able information on press 
brake dies and punching 


-Pecztae Be Do ZoOveAn< 


attachments. (Verson All- 
steel Press Co.) 
Indicate No. 747 on card 


The Impacter System can 
double or triple production 
for a forging operation. 
Heat, transfer and forge in 


one continuous process. 
(Chambersburg Engineering 
Co.) 

Indicate No. 748 on card 


Looking for ideas? Send for 
the die designers’ idea book 
and guide to manifold 
plates to incorporate nitro- 


maa HYSQN 


AND OUR FOR MAMEFOLD AT 


gen cylinders in place of 
die springs. (Hyson Divi- 
sion, Teledyne Corp.) 
Indicate No. 749 on card 


Ali you want to know about 
stamping and drawing sheet 
metal is explained in a 64- 
page three-section booklet. 
(Waterbury Farrel) 

Indicate No. 751 on card 


Roll forming profile ideas, 
a 24-page booklet, illustrates 


130 examples of sections 
that can be roll-formed 
economically. (Lockformer 
Co.) 

Indicate No. 752 on card 


Uncommon approaches to 
metal forming are explained 
in a 12-page booklet with 
full color illustrations. The 


expanding, shrinking and 
rotary roll forming pro- 
cesses are detailed. (Grot- 
nes Machine Works) 
Indicate No. 753 on card 


Introduction to the four 
slide process for wire and 
strip forming is given in Nil- 
son’s 8-p. brochure. 
Indicate No. 755 on card 
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Machine Builders and Buyers 


“Machine tool people are lazy. 
They don’t want to touch some- 
thing they’ve never done before. 
We are getting little response from 
them on special projects.” 

“Customers are dictating pro- 
cess, machine design and equip- 
ment configuration. This does not 
allow the machine tool builder to 
offer his experience and ingenu- 
ity.” 

These contradictory statements 
by a multi-plant, multi-product 
manufacturer and a builder of 
special transfer machines, respec- 
tively, are indicative of a chasm of 
general misunderstanding that 
exists between two groups who, 
for the good of both, should be 
singing the same song in closer 
harmony than a barber shop 
quartet. 

Over the past several months, 
scores of manufacturing people 
from every metalworking industry 
have been asked: “What could ma- 
chining equipment manufacturers 
do to help your operation become 
more productive?” 

And their counterparts, the ma- 
chine and cutting tool manufac- 
turers, have been asked: “What 
are the most common mistakes 
your customers make in purchas- 
ing the equipment you build?” 

Here are the resulting com- 
ments by both. Taken separately, 
they are merely complaints; taken 
together, they indicate that some- 
thing constructive can be done to 
enrich this relationship and en- 
hance the productivity of this na- 
tion’s metal-cutting industry. 

The Buyer’s Point of View. 
“With products that we consider 
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to be proprietary, heretofore we 
have been reluctant to bring ma- 
chine tool people into our plants. 
We are now doing it. We are let- 
ting out more information than we 
ever have before in an attempt to 
solicit their cooperation. But when 
you’ve made six or eight phone 
calls to find out when the builder’s 
people are going to come back to 
further discuss a project, and you 
get little or no response, it’s dis- 
couraging.” 

The words are Robert N. Lind- 
ner’s, manager, Manufacturing 
Services, Borg-Warner Corp., Chi- 
cago, Ill. And they are echoed by 
Charles Eberhardt, manufacturing 
manager, Caterpillar Tractor Co., 


Aurora, Il!., who says: “We need 


more and more of the equipment 
suppliers getting in with our prob- 
lems. We have no reluctance about 
discussing the product, but we 
find the suppliers give us a lot of 
lip service and don’t give us as 
much physical participation as we 
would like.” 

Dissenting with this concept, 


Robert N. Lindner 
Borg-Warner Corp. 


however, Jerome J. Kriva, vp-man- 
ufacturing, Hydraulics Compo- 
nents Division, Rexnord Corp., 
Racine, Wis., says: “I think you 
tend to give away your own art 
when you ask the equipment spe- 
cialist to come in and conceive for 
you. As soon as he conceives for 
you, he can conceive the same 


Judson T. Brown 
Gilson Brothers Co. 


thing for your competitor—and 
you've lost part of your edge.” 

Another point is raised by Jud- 
son T. Brown, director of manu- 
facturing, Gilson Bros., Plymouth, 
Wis., who remarks: “One thing the 
equipment supplier could do for 
us is not oversell their equipment 
as to what it will do. A fair amount 
of them are realistic in this re- 
spect, but then there are others 
who go overboard in promising 
things they can’t deliver. You have 
to sort out in your mind how much 
you have to discount what the var- 
ious vendors tell you.” 

In agreement with Brown is 
John S. Secker, assistant general 
manager, Micro Switch Division, 








Honeywell, Inc., who adds: “I think 
there is a common belief that 
everything is purchased on price, 
and | don’t believe that is really 
true.” 

The Machine Builder’s Point of 
View. “One of the most common 
mistakes our customers make is 
not utilizing industry knowledge 
for the best process,” says a 
spokesman for F. Jos. Lamb Co., 
Detroit, Mich., a prominent build- 
er of sophisticated transfer ma- 
chining lines. “And buying on the 
basis of price alone,” he adds. 

According to Richard P. Cot- 
trell, vp-marketing, Cross-Fraser 
Division, Cross Co., Fraser, Mich., 
also a transfer machine builder, 
“Some customers are not open for 
options or alternate proposals. 
Many do not allow sufficient lead 
time for the preparation of propo- 
sals. They are requesting ‘sealed 
bids’ with firm due dates and no 
extensions. This, at times, does 
not allow enough time for a con- 
centrated study of process and 
costs.” 

Cross-Fraser sales personne! 
agree with Lamb that machinery 
purchases are being made on a 
price basis instead of analyzing 
potential long-range savings from 
a higher initial investment. This 
can be caused, they contend, by 
underestimating project costs or 
by lack of communication between 
purchasing, process, manufactur- 
ing, and maintenance depart- 
ments. 

National Acme’s VP-Sales Ralph 
J. Spresser comments: “A basic 
need from customers are ‘in-pro- 
cess drawings’ and ‘part-in and 
part-out drawings’ (chuckers), and 
generally more understanding on 
their part about the cyclical nature 
of the machine tool business so 
that they can better plan for new 
machine purchases in accord with 
the time element.” 

Jack J. Lichtenberg, vp-sales, 
Eldorado Tool & Manufacturing 
Corp., Milford, Conn., says: “Our 
customers, unlike those who pur- 
chase grinders, lathes, milling ma- 
chines, etc., are buying a com- 
plete hole drilling process, and 


Although a host of new cutting tool materials are available for jobs 
like these on the multiple-spindle automatic, many users are reluctant 
to use them for reasons that range from price to labor resistance 


that is what we try to make cer- 
tain we provide.” 

The Editor’s View. Machine buy- 
ers seem to be pleading for the 
machine builders to take more in- 
terest in their problems. They 
seem to want more creative engi- 
neering from their suppliers, they 
want faster reaction to their re- 
quests, they want builders to ex- 
hibit more integrity, and they 
would like their machine  pur- 
chases to be cloaked in secrecy. 

At the same time the machine 
builders are asking for a little 
more understanding of the prob- 
lems confronting them. They’re 
asking for customer consideration 
of their needs in terms of time, 
product design information, firm 
commitments, cooperation in plan- 
ning, and realistic project cost 
projections. 

Essentially, the complaints of 
both groups probably could be 
considerably diminished through 
better communications. Robert C. 
Bevis, vp-machine tool marketing, 
Cincinnati Milacron Inc., rein- 
forces this view with these words: 
“The idea of a more meaningful 
dialogue between users and ven- 
dors is a philosophy we at Cincin- 
nati Milacron have been voicing 
for at least the last ten years. 

“For such discussions to be 
fruitful it is essential that they be- 
gin much earlier in the user’s pur- 
chasing cycle than they do today; 
furthermore, the vendors must be 


given greater access to product 
design engineers to suggest alter- 
native processing. On the other 
hand, to avoid a great waste of 
time, vendors must have more 
knowledgeable and better trained 
field sales personnel than they 
have ever had. 

‘Many vendors are not using 
the input on problems they could 
receive from their own demonstra- 
tors and field service personnel. 
Probably the most important dia- 
logue occurs in the user’s shop 
between operating personnel and 
vendors’ servicemen. In many 
cases this information is ignored 
by both vendor and user. Both 
parties have the responsibility for 
problem solutions that are not 
only beautiful in concept but are 
practical and reliable for use in 
the specific plant environment.” 

What One Company Did. Earlier 
this year, a multi-plant manufac- 
turing company primarily engaged 
in producing automotive compo- 
nents took a big step toward es- 
tablishing better communications 
with its machine equipment sup- 
pliers. 

The company’s general manag- 
er, works manager, and manufac- 
turing engineering manager paid 
visits to all its transfer machine 
suppliers for the purpose of dis- 
cussing how the transfer machine 
builders might do a better job for 
them. This company has an out- 
standing growth record, and over 
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the years has purchased more 
than 40 transfer machines. Ex- 
cerpts from its presentation to the 
machine builders follow: 

“A study of the downtime on all 
transfer machines in our division 
prompted this visit. We found the 
downtime ranged from 20 to 50 
percent. We are doing something 
about the part we can control. 
This study also pointed out some 
of the things causing downtime 
that our shop people have no con- 
trol over. This, coupled with ob- 
serving the start-up problems of 
several new machines, prompted 
us to try to put our story together 
and request this opportunity to 
talk with you about it. 

“We expect all vendors to quote 
on the basis of making a fair prof- 
it on a machine built to adequate- 
ly manufacture the part to be ma- 
chined. It is not to our advantage 
to put vendors in the position of 
having to skimp on design in an 
effort to make a profit. We are also 
very much opposed to a prospec- 
tive supplier quoting a low price 
and planning on making it up on 
changes. 

“Our studies of our transfer ma- 
chine problems put the spotlight 
squarely on 12 specific areas 
where improvements can and must 
be made. Individually, but not nec- 
esSarily in order of importance, 
these are: 

“1. Closer contact should be 
maintained between the sales en- 
gineer and our people after the 
order has been placed. We should 
be a party to the vendor’s design 
plans at an earlier stage than nor- 
mally occurs. Instead of reviewing 
a steady flow of design layouts, 
etc., usually we see nothing of de- 
sign until detailed approval prints 
are brought in, along with a threat 
of extending delivery if the de- 
signs are not approved quickly. 
This tends to limit our design con- 
trol, especially on short lead time 
jobs. We also note a lack of com- 
munication between vendor esti- 
mating and design groups on oc- 
casion. This is an area the sales 
engineer should coordinate im- 
mediately after an order is re- 
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ceived. Quotations, at least ‘not to 
exceed’ prices, must be quickly 
established for all proposed de- 
sign changes so that we have a 
chance to evaluate the economic 
worth. 

“2. We need more realistic de- 
livery promises. We must be able 
to count on and plan on promises 
made. 

“3. We need and demand good 
service. In past instances, we have 
asked for service on an emergency 
basis and have ended up solving 
the problems ourselves before the 
serviceman arrives. 

“4. Generally speaking, trans- 
fer machine vendors’ in-plant in- 
spection, receiving inspection, and 
metallurgical controls are poor, in 
our opinion. Typical problems in- 
clude: spotty hardness on rails; 
pallets containing dimensional er- 
rors that weren’t discovered until 
the machine was assembled and 
we were trying to run pieces, and 
other cases where the error was 
not discovered until a new detail 
was put on. Most of these errors 
were corrected by the vendor— 
sometimes at great expense—but 
they also prevented us from mak- 
ing pieces that may have been 
sorely needed. 

“5. We need transfer machines 
that go together faster and debug 
in a shorter period of time. We are 
putting all our transfer machines 
on monitors and, in the not too 
distant future, when we get a new 
machine it will be hooked to a 
monitor to aid in the debugging. 

“6. We like mechanical feeds, 
and some of our vendors have 
done a better job than others on 
the clutch and brake arrange- 
ments. Some are farther along on 
a satisfactory method for spotfac- 
ing. We like the mechanical index. 
It should solve a lot of problems 
we’ve had. Some vendors furnish 
a better transfer bar than others. 
Pallet cross-overs and corners 
have been a problem on a number 
of machines. 

“7. Drill heads need improve- 
ment in the bearing and sealing 
areas. 

“8. Chips are a problem on 


Machining 


most machines. A good coolant 
system must flush chips and wash 
all rails as well as to direct coolant 
to a cutting edge. 

“9. Noise control should be a 
primary consideration in the de- 
sign of the equipment and not 
just a patch-up job after the ma- 
chine is completed. The ultimate 
way around the noise problem in 
our plants is to design the noise 
out of new equipment. 

“10. Safety and ease of main- 
tenance, which are inter-related, 
could be improved on every ma- 
chine we own. Very seldom does 
anyone get hurt during a normal 
machine cycle. It always seems to 
be when they are doing mainte- 
nance work, or changing tools, or 
doing something outside the nor- 
mal production cycle. 

“11. Recently our chief control 
systems engineer made a survey 
of electrical problems on transfer 
machines for me. He reported that 
the control problems generally are 
external to the control enclosure. 
The four main areas of concern 
are: limit switch failure attributed 
to coolant; accumulation of chips 
on limit switches fouling actua- 
tion; coolant getting into motors 
which shorts out the windings or 
causes premature bearing fail- 
ures; and broken drill detectors. 
Wherever possible, switches are 
located away from the coolant; 
but remote actuation has not been 
effective because the actuating 
device is more susceptible to 
sticking than limit switches due to 
gummy deposits. It appears that 
this is an area where everyone 
could stand improvement. Per- 
haps a different method of telling 
where the head is, or better chip 
and coolant guarding; and a good 
broken tool detector would help. 

“12. Mist control has been a 
problem on all transfer machines. 

“We don’t know how to do all 
the things we have asked you to 
do, but we do have great faith in 
your ability as a supplier and we 
look forward to working with you 
for many years to come.” 

Others Verify. Manufacturing 
people from other industries veri- 








fy many of the sentiments ex- 
pressed in the foregoing presenta- 
tion. And they’re not talking spe- 
cifically about transfer machines 
but about all kinds of machining 
equipment. 

Donald Lorton, corporate direc- 
tor of facilities planning, Whir|poo! 
Corp., Benton Harbor, Mich., says: 
“Any time you cut metal you're 
going to make noise. | haven't fig- 
ured out a way to do that quietly 
yet, but there is no question that 
we in industry are going to be ex- 
pecting machine tool people and 
press builders to sharpen up in 
this area.” 

L. Paul Williams, manager, 
manufacturing, Controls Division, 
Eaton Corp., says: “Probably the 
hardest thing we look at with a 
piece of automated or semi-auto- 
mated equipment is ‘How difficult 
is it going to be to keep it run- 
ning?’. I’m not thinking of the re- 
liability aspect, but if it does go 
down, what kind of genius do you 
have to have to send in there to 


get the thing back up and run- 
ning? So on every piece of special 
equipment we have built for us, 
we want detailed drawings, de- 
tailed circuit diagrams; and we 
want it as modular as we can pos- 
sibly get. We want very detailed 


maintenance instructions and 
troubleshooting manuals. And | 
would certainly welcome more 
help from suppliers of machine 
tools in the area of training main- 
tenance people—and would be 
willing to pay for it.” 

The Customer’s Share. Machine 
builders, on the other hand, point 
out that in many instances their 
customers are partly responsible 
for their own dissatisfaction. 

A respected builder of transfer 
and other special equipment re- 
marks: “Failure to train operator 
and maintenance personnel, both 
at the machine tool builder’s plant 
and in their own plant, is very 
common. Our customers rotate 
their operating and maintenance 
personnel and create a condition 
where no one develops experience 
and knowledge to troubleshoot and 
maintain a machine to operate at 


its maximum efficiency. They 
should assign maintenance per- 
sonnel to the machine during in- 
Stallation, tryout and acceptance 
of the machine at their plant, and 
these men should work with the 
machine tool builder’s serviceman 
during this stage.” 

This machine builder also says 
that a common mistake customers 
make is to limit the design and 
configuration of a machine to an 
existing floor plan area and facili- 
ties so that it is necessary to com- 
promise in the processing, tooling, 
tool change accessibility, material, 
operator and maintenance work 
areas. Another builder puts it even 
more succinctly: “A common mis- 
take is crowding a machine be- 
cause they do not have enough 
room.” 

Both these builders agree with 
several others that customers 
often do not provide an adequate 
volume of tryout parts and pro- 
duction inspection gages both 
while the equipment is at the 
builder’s and during setup and de- 
bugging at the customer’s plant. 

F. Jos. Lamb Co. gave the cus- 
tomer’s failure to buy additional 
work stations for future require- 
ments as a shortcoming. And 
Cross-Fraser people commented 
that “It is common for purchasing 
departments to deviate from the 
original brand of tools without 
evaluating the cost of the lower 
tool life and, more importantly, 
the cost of the added machine 
downtime to change tools more 
often.” 

Opposing Views on NC Ma- 
chines. “When you buy a sophisti- 
cated tape-controlled machine, we 
originally thought all you needed 
to do was load and unload it. The 
machine would do all the work. 
But it didn’t turn out that way. 
The machine is not that smart. It 
takes a fellow who feels, and 
hears and knows that something 


is going on,” says R. J. Keyser, vp- - 


Fairbanks Morse 
Industries, Beloit, 


manufacturing, 
Division, Colt 
Wis. 

Keyser adds that his company, 
however, is going to more tape 


Julius Vetter 
Louis Allis Co. 


control as far as major machine 
tools are concerned. And, to in- 
crease the productivity of all ma- 
chines, he says his company is 
going “‘to tool kitting for every job 
to eliminate the time spent hunt- 
ing for tools.” 

He and Julius Vetter, president, 
Louis Allis Co., Milwaukee, Wis., 
agree that too many machines 
waste too much time “cutting air.” 
Keyser remarks: “On a tape-con- 
trolled machine where the indus- 
trial engineer doesn’t go out on 
the floor when the job is being run 
for the first time, and he’s pro- 
grammed it from drawings with 
possibly a mistake or two being 
made in the process, the foreman 
may stop the rapid traverse before 
he should, and it goes into the 
feed too soon and slows down the 
cycle.” 

Maintenance and training are 
other problem areas prompting 
critical comment from users of 
NC machine tools. 

“Standardization is the first 
step you have to take,” says John 
Sedoric, vp-manufacturing, Paper 
Machinery Division, Beloit Corp. 
“Compared with those of five years 
ago, the controls have changed 
dramatically. If you have a variety 
of different controls made by dif- 
ferent people, you need an elec- 
tronics engineer to maintain them. 

“We've standardized our NC 
controls on General Electric. They 
have well-trained people who re- 
spond, and they have a training 
center where we can send our own 
people. However, seniority is a 
problem. The older employee 
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John Sedoric 
Beloit Corp. 


sometimes is entitled to the job 
over a younger, better qualified 
man. We’ve had to establish a sep- 
arate classification just for that 
group. 

“And while we have concen- 
trated on GE controls, we feel we 
can live with two different sys- 
tems. Whenever we buy enough of 
a particular kind of machine so 
that we can afford to train people 
on it, we can and will.” 

“We have a hodgepodge of NC 
controls,” says C. D. Seidler, man- 
ager, New Products Planning, 
Teletype Corp., Skokie, Ill. “If we 
standardized, the servicing would 
be easier, the training simpler, 
and all the rest of the things that 
go with it.” 

Computerized Diagnostics. Gen- 
erally speaking, NC machine users 
feel that maintenance and the 
training of maintenance men are 
the biggest problems they have 
with this equipment. 

“But,” says a spokesman for 
Kearney & Trecker Corp., “while 
it’s understandable that users of 
NC machining centers, for in- 
stance, would like to see a com- 
prehensive approach to NC main- 
tenance—perhaps a ‘cook book’ 
approach that would cover all 
models and types—it’s not pos- 
sible. There are too many vari- 
ables to consider. Some of our 
newer models do include some 
computerized diagnostics, but 
we’re a long way from total main- 
tenance diagnostics at this time.” 

An alternative approach, how- 
ever, has been adopted by Marley 
Co., Olathe, Kans. This company 
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replaced several three-head boring 
mills with two Milwaukee-Matic 
IIIB’s several years ago. The ma- 
chines are used to produce pre- 
cision cast iron gear boxes for 
Marley’s line of cooling tower 
equipment. Tolerances, in some 
cases, must be held to less than 
.001 in. between perpendicular 
shafts, and machine alignment as 
well as function is critical. 

Plant Manager George Hopkins 
reports that the NC machines have 
increased productivity about 20 
percent, and that proper machine 
maintenance has been an impor- 
tant part of the achievement. 

“Let’s face it,” he says, “Ma- 
chining center maintenance re- 
quires at least two basic skills— 
mechanical and electronic. It is 
rare that both of these can be 
found in one person. If we invest 
in thorough training for such an 
individual, there’s no guarantee 
that he’ll stay with us long enough 
to make it pay off. 

“What we’re doing is to rely on 
Kearney & Trecker’s service de- 
partment for anything major, and 
letting them train our men on-the- 
job as they go along. After some 
elementary training at K&T, our 
men are able to handle most of 
the routine maintenance on the 
machines. Then, about every two 
or three months, a K&T service 
man comes in to fully inspect and 
service the machines. Our men ac- 
company him so that his visit 
serves the dual purpose of servic- 
ing the machines and training our 
men at the same time. 

“This approach is paying divi- 
dends because our men already 
are handling the majority of prob- 
lems that arise.” 

Hopkins and Works Manager 
Ted Dickey believe they are get- 
ting the maintenance job done 
without a lot of fanfare and wasted 
effort in a reasonable time frame 
while gradually and realistically 
training their own men. Both 
agree, however, that if others 
adopt this approach: “It is im- 
portant to buy the machining cen- 
ters from manufacturers with re- 
liable service departments.” 


Machining 


Almost echoing the sentiment 
expressed in this last statement is 
Robert H. Yanker, plant manager, 
Barber-Green Co., Aurora, Ill., who 
says: “We've just had a tremen- 
dously good experience when we 
bought an NC turning center from 
LeBlond, and they really went 
overboard as far as training our 
people is concerned—operators, 
programmers, and maintenance 
people.” 

Adaptive Control. Earlier on, the 
wasted time caused by “cutting 
air’ was mentioned as an area 
that should receive more atten- 
tion. Also several of the manufac- 
turing people interviewed re- 
marked that the use of maximum 
feeds and speeds could improve 
productivity on almost every kind 
of machine tool including grind- 
ers, lathes, milling machines, etc. 

Efforts are being made to take 
both these factors out of the hands 
of humans and put them into the 
machine tool’s control system. 
Boeing’s Aerospace Group has de- 
veloped such a control system and 
Westinghouse has also made some 
major breakthroughs in this re- 
gard. These automatic systems 
which are capable of sensing tool- 
to-work position, force against tool 
in the work, vibration, and spindle 
power, and then feed such signals 
back to the control system so that 
optimum lengths of travel in rapid 
traverse and optimum cutting 
speeds and feeds are attained, are 
but one step away from popular 
acceptance. 

As a matter of fact, the Univer- 
sity of Michigan’s Industrial Devel- 
opment Division predicts that by 
1977, one-fourth of the new ma- 
chine tools being produced will 
have adaptive controls as stan- 
dard equipment. 

Cutting Tools & Coolants. 
Though some of the newer cut- 
ting tool materials have attracted 
many of our interviewees, few 
have wholly accepted them for a 
variety of reasons: 

“We've investigated some of the 
new tooling materials like UCON 
and ceramics, but because of op- 

continued on page 59 
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Elox is the first machine tool manu- 
facturer to include digital readout as 
standard equipment. 

Elox has taken the initiative to offer 
each of its customers the advantages 
of digital readout at minimum cost. 
Reduced setup time, elimination of 
math errors, better use of skilled help— 
all of these benefits mean dollar sav- 
ings to ELOX EDM Users. 

The Elox X-Y linear measuring 
system was developed by Anilam 
Electronics Corporation and features: 
.0005” accuracy, repeatability, and 
resolution. / instant zero reset. / auto- 


Colt Industries 


Griffith Street / Davidson, N. C. 28036 / Tel. 
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matic plus/minus direction indication. 
/ precision chrome etched glass scale 
with non-contact reader. / modular 
solid state plug-in display console 
built-in to machine casting. / plug-in 
printed circuit boards for ease of 
servicing. 

Elox is always looked to for leader- 
ship in Electrical Discharge Machin- 
ing. Continuing that tradition we are 
proud to introduce Digital EDM. 

For details on the latest in Electrical 
Discharge Machine Tools and Power 
Supplies, call ELOX or your local Elox 
Representative. 


: 704/892-8011 
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On transfer machines such as this, Snyder Corp. has used a 
“totally enclosed” concept. The machine operates at a noise level 
of 80 dBA, substantially under the 90 dBA required by OSHA 


continued from page 57 

erator acceptance, we'll stick with 
Our present tool materials.”— 
Thor’s James McCarthy. 

“We're going to specialized cut- 
ting tools; the throwaway types 
with special coatings. We've tried 
UCON, and found it to be very 
brittle.’—Fairbanks Morse’ R. J. 
Keyser. 

“About 60 percent of our throw- 
aways are titanium, but we’re 
often asked ‘What do you get back 
for it? How much faster are we 
running?’ So we have to get that 
information into our industrial en- 
gineering department so that they 
change the feeds and speeds to 
use it adequately.”—Beloit’s John 
Sedoric. 

“We've had the Carboloy people 
in with their Computerized Ma- 
chinability Program, but we have 
a union problem in that we cannot 
use feeds and speeds as a reason 
for changing our incentive rates, 
so | can’t justify it.’—Louis Allis’ 
Julius Vetter. 

“We tool mostly with standard 
carbide. We have a list of ap- 
proved tool bits, and the purchas- 
ing department follows this list in 
negotiating with suppliers. If we 
get a specific tool that does a bet- 
ter job, we have no hesitation 
about specifying it. Our manufac- 
turing supervision, toolroom peo- 
ple, and manufacturing engineer- 
ing people decide on our tooling. 
—Falk’s Henry Knauth 

“In regard to all the new mate- 
rials, you need rigid machines and 
the horsepower to use them to ad- 
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vantage.” —Caterpillar’s Charles 
Eberhardt. 

Concerning supplier relation- 
ships, Yanker had this to say: “De- 
liveries have slowed, but the big 
problem is that where our estab- 
lished vendors used to carry our 
inventory on their shelves, now 
they want a firm commitment from 
us, and we end up keeping more 
tooling on our own shelves.” 

McCarthy, on the same subject, 
remarked: “We pretty well restrict 
ourselves to several vendors, and 
we find that not only do they come 
through for us a little better, but 
operator acceptance is better 
also.” 

None of our sources had much 
to say about experiences with vari- 
ous coolants except in regard to 
problems with misting and with 
disposal of waste coolant because 
of local EPA requirements. Per- 
haps the fact that these two prob- 
lem areas were the only ones men- 
tioned, makes their significance 
even more obvious. 


Henry M. Knauth 
Falk Corp. 


Machining 


Developments To Look for in '74. 
Many machine tool builders are 
moving toward solutions to some 
of the problems mentioned earlier 
by manufacturing people. Tom — 
Shifo, manager, applications en- 
gineering, Sundstrand Corp., re- 
ports that his company is moving 
ahead on several fronts to increase 
the productivity of its present 
stable of machines. 

“Primary emphasis will be on 
controls,” he says. “Our SWINC 
has been a quantum step forward 
in improving producitvity, and 
there are other improvements we 
can and will make in this control 
plus some new techniques and in- 
novative applications of it. 

“We are experimenting with 
adaptive control, and the benefits 
are obvious—decreased cycle 
times and optimum tool life. How- 
ever, in a machining center envi- 
ronment, we must contro! the sen- 
sitivity of the transducers to ac- 
commodate the wide variety of 
tools used. This is the problem 
we’re currently working on. 

“In the area of machine design, 
we’re just now beginning to see 
the results of a recent develop- 
ment project—our Series 80 Om- 
nimils. These machines are bigger 
and heavier and of all-steel con- 
struction. They can move at 400 
in. per minute—twice as fast as 
the machines they supersede. As 
a matter of fact, we’re changing 
the image of the machining cen- 
ter by increasing all its capabili- 
ties. By giving it the ability to com- 
pete with single purpose milling, 
drilling, and boring machines, it 
can find applications in higher vol- 
ume production situations.” 

Cincinnati Milacron’s Robert 
Bevis says: “We are continuing 
our developments so that our 
products will not only be more re- 
liable, but can be operated by and 
most importantly maintained by a 
greatly reduced skill level. 

“To insure that we do every- 
thing possible to solve today’s and 
tomorrow's problems, we are not 
only listening more and more in- 
tently, we are also increasing the 

continued on page 63 
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Becoming No. | 
in metal working 
machines 


has been a 
trying experience. 


And it still is. But we're not referring 
to the ‘‘make-it-work”’ headaches of 
the business. We’re talking about a 
different kind of trying. 

Like trying to see our customer's 
problem in terms of his needs. And 
trying to find the best solution for him, 
not us. This machine is a good example 
of what we mean. 

We built it for a leading producer 
of earth-moving equipment. And 
although it looks like a typical high- 
production transfer machine, it isn’t. 

It produces either one of two different 
engine front covers, at arate of 38 per 
hour. And it proves that with a little 
trying, transfer machine efficiencies 
can be applied to low production needs. 

By simply re-arranging our standard 
building blocks and using some imagina- 
tion, we came up with a machine that 
fits this customer’s needs today, and 
that can be easily expanded for future 
production increases. It looks like its 


automotive counterpart because it uses 
the same feed units, transfer drives, 
pallets, bases, and heads. The only 
difference is the arrangement, and the 
company that did the arranging. 

We're staying on top in metal 
working machines because we’re 
interested in your problem whether 
we've got something that fits it or not. 
And, because we've got the abilities and 
the kind of organization that thrives on 
making new things work. 

Keep in mind that this same kind 
of trying is available in our assembly and 
test machines. And in our Integrated 
Manufacturing Systems that combine 
these and other operations. 

So, whatever your next program 
involves, involve us. We'll try anything. 
And we've gained a lot of experience at 
it in our 75 years. The Cross Company, 
17801 Fourteen Mile Road, Fraser, 
Michigan, 48026, (313) 293-3000. 


CROSS 


Integrated Manufacturing Systems 
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Go 
The Cleveland Route... 


For 
Wide-Scope Coverage 


In Metalworking Tools 
And Machines 





Cleveland Twist Drill has one major business objective 
. . We devote al// our skill, experience and facilities to 
supplying industry with top-quality, high-performance 
cutting and threading tools, precision slides, machines 
for threading, for profile grinding and diamond wheel 
dressing and for carbide drill pointing. After 97 years of 
problem solving, we've made a total commitment to an- 
ticipate urgent needs of the metalworking industry with 
wide varieties of skillfully-engineered, high-quality tools 
and machines. All from one responsible, proven source. 
Our size, service, product coverage and distribution 
network set us apart as a potent, still-growing marketing 
force in industry. When you have a metalworking need 
. . » go the Cleveland route. Contact your Cleveland 
Industrial Supply Distributor or The Cleveland Twist Drill 
Company, Box 6656, Cleveland, Ohio 44101. 


CLEVELAND TWIST DRILL 


& An Acme-Cleveland Company 





Distributed in world markets from manufacturing plants in: 
United States * Mexico * West Germany * Canada + Netherlands + United Kingdom 
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amount of time our engineering, 
proposal, and marketing research 
personnel spend in customers’ 


TEN COMMON PROBLEMS 
OF MACHINE PURCHASERS 


Machining 


port they will be adding new types 
of machines to the traditional 
lines they manufacture. Tom Car- 
roll, president of Master Machine 


1. Poor communications and 


plants observing and questioning.” 

In regard to OSHA regulations, 
particularly in the area of noise 
control, Snyder Corp., Detroit, is 
and will continue to concentrate 
on building transfer machines that 
do not exceed 85 dBA. Howard 
Maynard, president of the Detroit 
firm, says: “Every job we get from 
one of the major automobile mak- 
ers specifies that the equipment 
must not exceed 80 dBA. It’s a 
tough task to meet this standard 
because even if all the compo- 
nents operate at under 80 dBA, 
when you put them all together 
you compound the noise factor.” 

Late in 1973, Snyder delivered 
a 23-station automotive piston 
weight milling transfer line that 
met its customer’s noise specifi- 
cation through the use of a “total- 
ly enclosed” concept that actually 
boxes in the transfer line, its ma- 
chining heads, and hydraulic 
units. 

Many machine tool builders re- 


lack of mutual understand- 
ing between vendor and pur- 
chaser. 


. Delivery (insufficient lead 


time allowance, unrealistic 
delivery promise). 


. OSHA and EPA regulations 


(noise, safety, pollution). 


. Machine accessibility (insuf- 


ficient floor space available 
for maintenance, tool chang- 
ing, material handling). 


. Inadequate service provisions 


(air, water, electric, coolant, 
chip disposal, foundations, 
conveyors, etc.). 


. Lack of maintenance infor- 


mation and training, spare 
parts, and details. 


. Tryouts (lack of sufficient 


parts, gages, etc., to permit 
adequate compliance runs 
and debugging at builder's 
plant). 


. Standardization (tools, con- 


tro! systems, etc.). 


. Capability and capacity (in- 


cluding both maximum part 
size and cycle time). 


. Machine reliability and repu- 


tation of vendor for service. 


Tools and Johnson Drill Head 
companies of Hutchinson, Kans., 
reports that plant facilities have 
been expanded by 20 percent, 
and that product development 
projects presently in the proto- 
type stages include vertical multi- 
spindle drilling machines, anti- 
friction slides and a new line of 
automatic drill units. 

Machine builders also will be 
showing more interest in peripher- 
al equipment. For instance, George 
H. Holz, president of Snow Manu- 
facturing Co., Bellwood, Ill., says 
Snow had added a “pick and 
place” robot to its line of drilling 
and tapping equipment. Called the 
“Minitron,” the robot can be used 
for automatic feeding of parts 
which must be preselected and 
placed into a tooling nest for sub- 
sequent machining. This unit can 
be used on a wide range of ma- 
chines including centerless grind- 
ers and automatic screw ma- 
chines. a 
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amount of time our engineering, 
proposal, and marketing research 
personnel spend in customers’ 
plants observing and questioning.” 

In regard to OSHA regulations, 
particularly in the area of noise 
control, Snyder Corp., Detroit, is 
and will continue to concentrate 
on building transfer machines that 
do not exceed 85 dBA. Howard 
Maynard, president of the Detroit 
firm, says: “Every job we get from 
one of the major automobile mak- 
ers specifies that the equipment 
must not exceed 80 dBA. It’s a 
tough task to meet this standard 
because even if all the compo- 
nents operate at under 80 dBA, 
when you put them all together 
you compound the noise factor.” 

Late in 1973, Snyder delivered 
a 23-station automotive piston 
weight milling transfer line that 
met its customer’s noise specifi- 
cation through the use of a “totai- 
ly enclosed” concept that actually 
boxes in the transfer line, its ma- 
chining heads, and hydraulic 
units. 

Many machine tool builders re- 
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port they will be adding new types 
of machines to the traditional 
lines they manufacture. Tom Car- 
roll, president of Master Machine 
Tools and Johnson Drill Head 
companies of Hutchinson, Kans., 
reports that plant facilities have 
been expanded by 20 percent, 
and that product development 
projects presently in the proto- 
type stages include vertical multi- 
spindle drilling machines, anti- 
friction slides and a new line of 
automatic drili units. 

Machine builders also will be 
showing more interest in peripher- 
al equipment. For instance, George 
H. Holz, president of Snow Manu- 
facturing Co., Bellwood, Ill., says 
Snow had added a “pick and 
place” robot to its line of drilling 
and tapping equipment. Called the 
‘“Minitron,” the robot can be used 
for automatic feeding of parts 
which must be preselected and 
placed into a tooling nest for sub- 
sequent machining. This unit can 
be used on a wide range of ma- 
chines including centerless grind- 
ers and automatic screw ma- 
chines. a 
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The Material... The Chip... The Insert... 


AISI 4340 steel shaft 32, Rockwell C. Perfect chips formed at 500 sfm, SNMP-643, grade K45. 
.250 depth of cut, and .020 feed. 


KENNAMETAL 
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If you're turning, turn to Kennametal 


Cost savings and production im- 
provements are inherent in the 
Kennametal systems approach to 
tooling. 

You'll remove more metal, faster, 
and work to closer tolerances at less 
expense using proper tooling. 


Inserts 

It all starts with Kennametal inserts. 
From rough turning to finishing, 
Kennametal has the right insert and 
grade for the job...an insert de- 
signed to give you more parts per 
cutting edge. 














They’re available in titanium car- 
bide, ceramic, titanium carbide 
coated or standard grades—in nearly 
every size, shape and style. 

Get the versatility of Kennametal 
N/P® inserts— cut 5° or 15° positive 
or 5° negative by simply switching 
inserts in the same holder. Positive 
cutting with the same number of 
edges as negative inserts. A real 
money saver! 

For higher rates of metal removal 
—without reducing tool life—use our 
titanium carbide coated KC75™ in- 
sert. Its thin coating of titanium 
carbide, metallurgically bonded to a 
carbide core, acts to reduce cutting 
forces and temperatures. 

For extremely high speeds and 
superior surface finishes, Kendex® 
CO6® ceramic inserts may be appro- 
priate. They work best on rigid 
machines with well-supported work- 
pieces. 


Standardized Tooling 
Systems 
Kenloc® combination holders are a 
total tooling system. 

All Kenloc holders are qualified 
to +.003” to meet the accuracy re- 


A73-134 
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quirements of N/C machining, yet 
are priced to compete with unqual- 


ified holders. 
And with Kenloc combination 


clamping, you can use either top 
clamp or pin lock type inserts. 


You get the best performance, 


yet it costs you less... 


e Reduce inventory of tool holders 
by standardizing. 
Buy fewer types of inserts. 
Reduce hardware inventory. All 
holders are shipped complete 
with lock pin, top clamp, clamp 
screw and shim. 

e Save on N/C tooling costs. 
Kenloc means qualified tooling at 

off-the-shelf prices and availability 

. .. 543 holders in 44 styles. 
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Kendex tool holders 

Economical Kendex tool holders are 
available in both negative and posi- 
tive rake angles. 

Rigid simplicity of the Kendex top 
clamp design permits use of utility 
or precision inserts, with or without 
chipbreaker plates. 

Indexing is fast and accurate, with 
the cutting edge perfectly aligned 


We've got it. 
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against two walls of the full depth 
pocket. 

Get desired chip control with 
either chipbreaker plate or use of 
inserts with preformed chip groove. 


Sales and Service 

Kennametal has over 125 Carbide 
Engineers—metalcutting specialists 
—strategically located to give you 
consistent, personal service. They 
know that proper tooling is the key 
to productivity. 

Call the one nearest you for help 
in selecting the tooling system tail- 
ored to your needs. He can study 
your application—even set up tests 
—to determine the right tooling sys- 
tem and the proper selection of in- 
serts to meet your production needs. 


Prompt delivery 

For fast delivery of over 6000 stand- 
ard items, Kennametal maintains a 
modern, automated central distribu- 
tion center—pl/us, the latest in elec- 
tronic communications that links its 
Pittsburgh Distribution Center with 
18 field sales offices and eight 
regional warehouses. This means 
quicker delivery for you. 

So, if you’re turning metal, turn 
to Kennametal for tooling. 

Contact your Kennametal carbide 
engineer. Or, Kennametal Inc., Lat- 
robe, PA 15650. Phone 412-537-3311. 

(In Canada contact Kennametal 
Tools Limited, Hamilton, Ontario.) 


KENNAMETAL 
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Why buy machinin 
now -- of all thes ? 


Look around you. Maintaining the 
“status quo”’ isn’t working. Domestic 
and foreign competition is getting 
tougher every day. 


Today's far-sighted firms foresee 
tomorrow's growing demands. They 
know they can maintain satisfactory 
profit levels only if they act now to meet 
future demands, guard against rising 
costs, and prepare for the growing 
challenge of international competition. 
The forward-looking companies who 
turn to Ingersoll are planning advanced 
machining systems with an eye on both 
present and future needs for increased 





productivity. They believe in making 
their own profit opportunities. 

So, if you're thinking only of replacing 
‘“‘pockets’’ of machinery, you're on the 
right track. But if you want maximum 
return on your investment, every 
incremental purchase you make now 
should relate to your longer range 
objectives. It’s not how much you buy, 
it's how you buy 

But this takes professional planning, 
including the capability to recommend 
and produce whatever is needed for 
today's as well as tomorrow's needs. 
Ingersoll can give you that professional 
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assistance, and deliver manufacturing 
systems that include the newest 
technical advances—ranging from 
numerically-controlled machines and 
computer monitoring to air supported 
pallets and time-saving material 
handling and scheduling techniques. 
Call today—get Ingersoll involved. 


INGERSOLL 


The Ingersoll Milling Machine Company 
M uC ystems throughout the country— 
the world. Rockford, Illinois. (815) 987-6000 
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useful literature 


continued from page 63 


Types of special machine 
tools and hydraulic system 
maintenance are included 


in a 20-page hydraulics and 
lubrication manual. (Snyder 
Corp.) 

Indicate No. 409 on card 


Red Ring products and 
services for gear manufac- 
turers are described and il- 


lustrated in a 27-page bro- 


chure. (National Broach & 
Machine) 
Indicate No. 410 on card 


Drills, reamers, end mills, 
milling cutters, counter- 
bores, carbide tools, miscel- 


laneous tools, and engineer- 
ing data, are presented in 
a 74-page catalog. (Nation- 
al Cutting Tools) 

Indicate No. 411 on card 


A 22-page brochure written 
for prospective job shop 
users of NC lathes defines 
NC terminology, discusses 


its advantages and disad- 
vantages, and contains an 
analysis of existing turning 
methods versus NC. (South 
Bend Lathe) 

Indicate No. 412 on card 


Ten models of NC turning 
machines plus their various 
standard features and ba- 
sic components are illustrat- 


ed and described in 26- 
page brochure. Includes 
software systems. (LeBlond, 
Inc.) 

Indicate No. 413 on card 


The advantages of chip- 
breaker drill design for NC 
as well as general-purpose 
drilling are described in a 
24-page drill guide which 
includes a drill users com- 


(Beek 
Generar C HipereaKer 
cease ERD TEN TET mms 
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parison chart. (General 
Chipbreaker Drill Co.) 
Indicate No. 414 on card 


A metric system drill con- 
version chart shows decimal 
equivalents in inches for 


standard metric sizes. It al- 
so shows metric size of 
number, letter, and frac- 
tional drills. (General Chip- 
breaker Drill Co.) 

Indicate No. 415 on card 


Charts showing suggested 
cutting speeds when using 
H.S.S. end mills, feeds and 
speeds for miniature end 
mills, decimal and metric 


equivalents of fractional 
inches, and a cutter clear- 
ance angle chart are offer- 
ed by Weldon Tool Co. 
Indicate No. 416 on card 


“Fundamentals of Grinding 
Technology,” a series of 11 


gundamentals 


GRMinG 
te chMOLOGy 


instructional data sheets on 
modern abrasive grinding 
wheels, is designed to pro- 
vide a fuller understanding 
of abrasive cutting tools and 
of their applications. (Bay 
State Abrasives) 

Indicate No. 417 on card 


TNC abrasive technology is 
described in a 38-page man- 
ual which provides the pro- 


ABRASIVE CENTER sats 


grammer with essential in- 
formation on the grinding 
process and a way to use 
maximum process capabil- 
ity safely. (Jones & Lam- 
son) 

Indicate No. 419 on card 


A 32-page brochure entitled 
“Job Applications” shows 
examples representative of 
the wide range of produc- 


tion operations presently 
being performed on Thomp- 
son grinders. (Thompson 
Grinder) 

Indicate No. 420 on card 


Drilling and machining units 
and components for multi- 
station metalworking ma- 

continued on page 69 





PRODUCTION’s Manufacturing PLANBOOK: 














1 


HARDINGE 


Super-Precision 


Machine Tools & Collets 








Super-Precision 
PRODUCTION MACHINES 


Model AHC 
Automatic Chucking Machine 


Other Production Machines: 
Model HC-AT, High Speed Chucking Machine 
Model DSM-A, Second Operation Automatic 
Model DSM 59, Second Operation Machine 
Model TFB-H, Turning, Facing, Boring 
Model HSL, Precision Speed Lathe 


Super-Precision 
TOOL ROOM MACHINES 


Model HLV-H 
Precision Tool Room Lathe 


Other Tool Room Machines: 


Model DV 59, Precision Lathe 
Model UM, Universal Milling Machine 


Bulletins on each of the above machines 
available on request. 





=* 


Style “S” Master Collets and Pads 


Style “t “B” Master Feed Fingers and Pads 


‘AF’ Adjustable Feed Finger 


—_ 
Turret Lathe Collets 





— => 


Automatic Screw Machine Collets and Feed Fingers. 
Write for Catalog 36. 


Collets for Lathes, Millers and Grinders. 
Write for Collet Ordering Bulletin HA-5. 


Dead Length Collet, 
and Step Chuck 


e4 


Hardinge Sjogren Speed Collet Chucks Collet Index Fixtures 
Write for Index Fixture Bulletin CF-10. 


Immediate Stock Delivery From: 


Boston . . . . 617-653-2770 St. Louis . .» 314-432-4115 
Chicago. . . . 312-685-7242 St. Petersburg. . 813-896-9183 
Dayton . . . . 513-222-6572 San Francisco. . 415-961-5441 
Detroit . . . . 313-435-0060 Seattle - 206-392-6493 
Elmira, N.Y. . 607-734-2281 Springfield, N. J. - 201-376-2530 
Hartford. . . . 203-666-4641 Mexico City, Mexico 557-13-48 
Horseheads, N.Y. . 607-734-2281 Stratford, Canada 519-271-6440 
Los Angeles . 213-261-0103 Marden, South Australia 37 2301 
Minneapolis - 612-339-8678 Hardinge Brothers, Inc. 
New York . . . 212-925-9677 Elmira, N.Y. 14902 
Philadelphia 


. .» 215-729-8696 
Portland, Ore. . . 503-232-4404 
Rochester, N.Y. . 716-458-5052 


“Performance Has Established Leadership for Hardinge” 
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useful literature 


continued from page 67 


chines are illustrated in a 
26-page brochure. Mechan- 
ical way-type and air-hydrau- 
lic drill units are included as 
well aS many accessories. 
(Ferguson Machine Co.) 

Indicate No. 421 on card 


A 24-page brochure includes 
21 case histories showing 
what Sunnen power honing 





can do to improve produc- 
tion. (Sunnen Products Co.) 
Indicate No. 422 on card 


An 8-page booklet contains 
14 honing case histories in 
which Borazon has proved 


to be better than conven- 
tional abrasive materials. 
(Sunnen Products Co.) 
Indicate No. 423 on card 


Why it pays to check your 
“SMOPS” (stones, mandrels, 
oil, pressure, speed) is pre- 


sented in a 8-page booklet. 
(Sunnen Products Co.) 
Indicate No. 424 on card 


A variety of DeWalt radial 
arm saws is illustrated and 


New! TWENTY INCH 


aT 


‘*RADIN ARM SAW 





described in a series of four 
4-page brochures. (Black & 
Decker Mfg. Co.) 

Indicate No. 432 on card 


A set of five Tech-Tips re- 
spectively treats speeds and 
feeds for spade drills, a 
chucking face driver, bur- 
nishing of air and hydraulic 


cylinders, speeds and feeds 


for Microller burnishing 
tools, and a chart shows in- 
crease in surface hardness 
through burnishing. (Madi- 
son Industries) 

Indicate No. 425 on card 


The theory and fundamen- 
tals of electrical discharge 
machining are presented in 
a 36-page brochure. The 


/ FUNDAMENTAL‘ EDM 


machine tool, controls, met- 
al removal rates, surface 
finish, etc., are included in 
addition to a glossary of 
terms. (Elox Division) 
Indicate No. 426 on card 


A 114-page small size ap- 
plication data booklet is a 
handy pocket reference to 
the selection of single-point 
cemented carbide and Ce- 
ramic cutting tools. (Carbo- 
loy Systems Department) 
Indicate No. 427 on card 


Recommended feeds and 
speeds for using single point 
boring cutters, and grinding 
information for various types 
of single point lathe and 
planer tools, are shown in 
two charts, respectively. 
(Armstrong Bros. Tool Co.) 
Indicate No. 428 on card 


National Acme offers three 
helpful technical publica- 
tions: Acme-Gridley Multi- 
ple Spindle Chucking Ma- 





chines. Sixteen pages. /n- 
dicate No. 429 on card. 
Acme-Gridley Multiple Spin- 
dle Bar Machines. Sixteen 


pages. Indicate No. 430 on 
card. How Acme-Gridleys 
Eliminate Costly Handling, 
secondary operations. Four 
pages. /ndicate No. 431 on 
card. 


A complete line of power 
tools and accessories are 
listed and illustrated in a 
154-page tool guide. In- 


cludes portable vacuum 
cleaners and_ grinders. 
(Black & Decker Mfg. Co.) 
Indicate No. 433 on card 


Shelf-stocked grinding 
wheels for surface grinding, 
tool and cutter grinding, 
general-purpose off-hand 
grinding, etc., are present- 


ed in a 16-page format that 
guides the reader to a prop- 
er wheel selection. (Si- 
monds Abrasive Division) 
Indicate No. 434 on card 


Cutting-off machines and 
automatic feeders for ef- 
ficient high-speed cutting- 
off and forming of tubing, 
pipe, and bar stock are pre- 
sented in a 12-page bro- 
chure. Included is a_ hot 
spinning machine for clos- 

continued on page 75 
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20 DIFFERENT AXLE 


FREE TRANSFER SECTION 






































VERSATILITY 


250-pound rear axles are loaded 
and unloaded automatically, ma- 
chined and inspected at a rate of 
almost one per minute on a com- 
bination pallet and free transfer 
type 22-station machine. 


F. Jos. LAMB Co. 


5663 E. 9 Mile Road, Warren, Mich. 48091 
P.O. Box 4611, Detroit, Michigan 48234 
(313) 536-3535 Telex 23-0324 


Engineers and Builders of 
Special Machines and Automation Equipment 
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Now... 3 great 


And one is the right model for your needs 


The combination of precision, 
power, performance and price 
built into the XLO Parker Model 
108 Work Center has made it a 
winner. So popular that we’ve 
expanded this basic concept into 
a line of advanced work centers 
offering an even greater range of 
performance. 

Each model in this “08” Series 


EXTRA LARGE CAPACITY es 
Model 408 has 36-inch cube capacity, 
15 HP spindle motor with optional! 
25 HP motor, 24-tool library with up 
to 60 tool storage option, 360° table 
positioning, and 5,000 Ib. indexing 
table capacity. 


offers the advanced capabilities 
of the new XLO/NCS Control 
System, plus direct servo drives 
on all axes, a rigid precision 
spindle with automatic position- 
ing, and a new random-select/ 
automatic tool changer with tool 
libraries of from 24 to 60 tools. 
And, if you don’t see the model 
you need in this “08” Series, 
we'll be happy to discuss your 


special requirements. With our 
building block concept, we can 
design the right work center for 
your application. Call or write 
XLO Parker, Box 40, Howell, 
Michigan. Telephone (517) 
546-5330. 

XLO Parker is also a leading 
designer and builder of special 
machines. A member of the 
EX-Cell-O Machine Tool Team. 


Select the XLO Parker model 
that best meets your requirements. 


If you need a work center with 
greater capacities than the Model 
108, check those offered in these 
“08” models. 


LARGE CAPACITY 
Model 208 features 24-inch cube 
capacity, 15 HP spindle motor with 
optional 25 HP motor, 24-tool library 
with up to 60 tool storage option, 
360° table positioning, and 2,000 Ib. 
indexing table capacity. 
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NC work centers 


Powerful work spindle 
features 20-3,000 RPM 
speed variations, large 
tapered roller bearings for 
maximum rigidity, automatic 
spindle positioning which 
automatically orients the 
tool, and #40 or #50 
(optional) tapered spindle 
nose. 


Electric-servo drives on 
each axis are directly 
coupled to precision ball 
screws; provide fast quiet 
response, greater accuracy, 
and easier maintenance. 


A standard 16-inch diam- 
eter/72-position index table, 
mounted flush in a 16-inch 
by 32-inch table base, 
permits use of the full table 
dimensions for mounting 
parts and fixtures when 
indexing is not required. 


MODEL 108 





New XLO/NCS control 
features the high reliability 
of integrated circuitry, 
buffered storage, permanent 
core memory that stores all 
tool compensations, and 
feed rate and spindle 
speed modifiers that permit 
program editing. Also 
speed and feed overrides 
may be made during the 
machining operation; full 
program display capability. 
Complete program editing 
available with optional ESP. 


Automatic tool changer 
with random select option, 
standard 24-tool library 
with options up to 60 tools, 
bi-directional conveyor with 
optional random tool, and 
fast 5-second tool changes. 





XLO PARKER 





LO). 


EX-CELL-O CORPORATION 
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The Weldon 
Tool Company 


<j 3000 Woodhill Road 
—< Cleveland, Ohio 


44104 
= (216) 721-5454 





ASK THE MAN WHO USES WELDON! 
Write for catalog No. 12 
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useful literature 


continued from page 69 


M oon 
M@DERN 


ing tube ends. 
Machine Tool Co.) 
Indicate No. 435 on card 


(Modern 


Polar Chip ionic coolant 
which permits higher feeds 
and speeds and extends 





iPO! 
i « 


AR CHIP ' 
1336 


i 








tool life is described in an 
8-page bulletin. (Polar Chip, 
Inc.) 

Indicate No. 436 on card 


A 10-page booklet called 
“Better Centers” illustrates 
and describes errors com- 


monly found in center holes 
of work parts and how to 
correct them. (Ex-Cell-O 
Corp.) 

Indicate No. 437 on card 


Superabrasive products for 
grinding wheels, saw blades, 
plated tools, polishing com- 
pounds, and diamond tools 
are described in a 6-page 


fold-out brochure. (General 
Electric Co.) 
Indicate No. 438 on card 


Borazon cubic boron nitride, 
its properties, characteris- 
tics, and applications, are 
described in a 12-page bro- 
chure. It explains the im- 


proved surface integrity, 
longer tool life, and time 
saved in both wet and dry 
operations. (General Elec- 
tric Co.) 

Indicate No. 439 on card 


Trueing and dressing of Bor- 
azon cubic boron nitride 
wheels are described in a 
20-page pocket-size bro- 


oe 


chure. Also includes speeds, 
grinding fluids, and general 
tips. (General Electric Co.) 
Indicate No. 440 on card 


A 40-page internal grinding 
booklet presents a compre- 
hensive digest of current in- 
ternal grinding practices 


along with information on 
wheelheads and_ wheels. 
(Heald Machine Division) 
Indicate No. 441 on card 


“Fundamentals of Broach- 
ing,” a 12-page illustrated 
article, deals with the in- 
creasing productivity of to- 





day’s new broaching ma- 
chines and tools. (Babcock 
& Wilcox) 

Indicate No. 442 on card 


The Series K Spiramatic 
Jigmil, a range of basic ma- 
chines for precision boring, 
milling, and drilling opera- 





PO mes oS 


SERIES *K" 





tions, is described in a 40- 
page illustrated brochure. 
(DeVlieg Machine Co.) 
Indicate No. 443 on card 


The Series J Jigmil and Jig- 
mil Machining Center are 
described in a 16-page and 
an 18-page brochure, re- 
spectively. Both brochures 
include construction fea- 


tures and controls. (DeVlieg 
Machine Co.) 
Indicate No. 444 on card 


The manually loaded auto- 
matic tool changer for Spir- 
amatic Jigmils is described 





in an 8-page fold-out bro- 
chure. (DeVlieg Machine 
Co.) 

Indicate No. 445 on card 


Specifications for all Bridge- 
port machines are listed in 
a 16-page general catalog. 
Also included are descrip- 














tions, illustrations, and spec- 
ifications for all heads and 
accessories. (Bridgeport 
Machines) 

Indicate No. 446 on card 


“Bendix Besly Disc Grind- 
ers” is a 28-page illustrated 


continued on page 77 





PRODUCTION’s Manufacturing PLANBOOK: 1974 











Five su¢cess 
es 


Har-¢fol ra 


All these small parts are being 
formed on high speed headers can be headed on our high 
from Hartford Special...at greater speeds speed machines, but we know a 
and material savings than you could dream of. 450/min. lot of them can be formed in a two 
But it wasn't always that way! blow header. And, Hartford Special 
Not so long ago these parts were being made on a is the expert at figuring out how to do it. 
screw machine or grinder. Production was slower, Give us a call. Or contact your nearest 
less accurate and more costly. In each case Hartford Hartford representative. 
Special figured out a way to form them on their two We're looking for another success story. 
biow headers, at closer tolerances, at greater Maybe you're it! 
speeds, at a substantial savings in materials Hartford Special Machinery Company, 
and production costs. ‘ College Highway, Simsbury, Connecticut 
We're not saying that every small part 06070. Telephone (203) 658-7601. 


HARTFORD. 


HIGH SPEED HEADERS & THREADERS 
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useful literature 


continued from page 75 


brochure describing single- 
and double-spindle horizon- 
tal and vertical machines 
for grinding surfaces flat 
and parallel. (Bendix Indus- 
trial Tools Division) 
Indicate No. 447 on card 


“Introduction to Disc Grind- 
ing” is the title of a 16-page 
brochure that covers setup, 
alignment and feed mech- 


anisms as well as de- 
scribing disc types, bonds 
and applications. (Bendix 
Abrasives Division) 
Indicate No. 448 on card 


Pocket-sized slide selector 
gives useful information on 
machining 23 grades of 
Stainless steel; includes 
speed and feed readings for 


each on various types of op- 
erations. (Carpenter Tech- 
nology) 

Indicate No. 449 on card 


Comparative lab tests and 
user reports in 16-page 
booklet offer evidence that 
Carpenter Project ’70 stain- 
less steel bars can provide 
automatic screw machine 
shops with production eco- 


nomies. Tech- 
nology) 


Indicate No. 450 on card 


(Carpenter 


End mill speed and feed 
selector chart is large wall 
chart listing recommended 


END-MILL | 
SPEED SELECTOR 














operating parameters for 
machining most common 
materials. (DoALL Co.) 
Indicate No. 452 on card 


Four bulletins offered by 
Hardinge Brothers describe 





models of precision lathes. 
Indicate No. 453 on card. 


Pocket-size “Handy Refer- 
ence” manual contains full 
information on carbide 


grades, selection, feeds and 
speeds, size and conversion 
charts, plus many reference 
tables of practical use to 
the machinist. (Valenite) 
Indicate No. 451 on card 


In-plant trial results pre- 
sent the case for Norton’s 
NorZon zirconia alumina 


abrasive belts. The evi- 
dence is contained in a six- 
page brochure. 

Indicate No. 455 on card 


A 12-page applications sec- 
tion in a 20-page brochure 
covering details of Thomson 


MILL-DRILL Table 


S 


i 
"; 


Industries’ template control- 
led Mill-Drill table offers 32 
ways to use this device. 
Indicate No. 456 on card 


How the Lapmaster poduces 
precision flatness and finish 
for industry is told in Bulle- 


tin L439, a 12-page bro- 
chure offered by Lapmaster 
Division. 

Indicate No. 457 on card 


A 4-page bulletin describes 
new 3-spindle dual lapping 
machines for lapping both 


sides of part in one contin- 
uous operation. (Lapmaster 
Division, Crane Packing Co.) 
Indicate No. 458 on card 


Data on its second genera- 
tion of titanium coated car- 
bide cutting tool inserts is 








contained in a brochure of- 
fered by Sandvik covering 
its “Gamma Coated” GC 
1025 grade. (Sandvik) 
Indicate No. 459 on card 


Literature is offered by 
Hardinge Brothers covering 
its complete line of 5C 
; omen 

5 vo] Sly : 


MILLERS - GRINDERS - FIXTURES 





continued on page 79 
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The 
Lucas eliminator. 


It’s a tough, lean machine. 


New Lucas horizontal boring mill has a total of 13 
gears. This is fewer than our original 1901 model. 
Nave myyat-)@aar-lealial-tm ual) acc le-e. 
We’re the first to put direct-coupled !.C. SCR- 
controlled feed motors directly to ball screws. 
ealTaalbar-heuaycamcal-meed-1-]an ole) Oo \'/F-lalel-)me\-1a/emuee)alage) 
simulates N/C control and monitoring. 
iM at-mlenavore}anl ©) a ker-ba-1e me) balell-wielan a 
simplifies maintenance. 
And there’s a wide range 
of options in 30, 40 and 
50 h.p. models—table or 
floor-type. Write for our 
(oxo) (0) a0] ime) celeialel ae 
Our address: 12302 7 
Kirby Ave., Cleveland, 
Ohio 44108. 











Litton LUCAS MACHINE DIVISION 








b _ A 3 a ; fo, Se 


Only 10 gears in this spindle Manual controller also Solid-state SCR drives permit 
head! And noise level is permits single-point faster positioning, eliminate 
below 80 dB A in most threading, infinitely variable gear boxes and motor- 
speed ranges. slope-cutting, and inch- generator sets or 
metric switchable readout. hydraulic units. 
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useful literature 
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spindle tooling; collets for 
automatic screw machines 
and for lathes, milling ma- 
chines and grinders; car- 
bide cutting and threading 
tools. 

Indicate No. 454 on card 


An in-depth information kit 
on titanium carbide that in- 
cludes technical informa- 
tion on what it is, how it 


functions, and its applica- 
tions. Included are metal 
cutting test results and 
charts comparing titanium 
carbide with tungsten car- 
bides. (Ex-Cell-O Corp.) 

Indicate No. 460 on card 


Catalog’s eight pages fea- 
ture the advantages of 
crushform grinding and var- 
ious machines available to 


ne ae Toots 


perform the process. (Ben- 
dix Automation & Measure- 
ment Division) 

Indicate No. 462 on card 


End mills and die sinking 
cutters are the subjects of 
a 28-page catalog that also 
includes charts, graphs, and 
other application informa- 

continued 
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Whenever you 
TURN-TURN to H.E.S. 


ENGINE LATHES 


H.E.S. 16, 20, 24. For toolroom or production. Avail- 
able with tracer unit, automatic cycling, two direc- 
tion rapid traverse and hydraulic power chuck. 


LARGE CAPACITY LATHES 


Jupiter 830, Jupiter 920. When the extreme in 

power and capacity is required. Each is available 
with 2 or gap bed and with center distances 
of 5 feet to 20 feet. Can be equipped with a tracer 
unit. Suitable for Production. Toolroom or Main- 
tenance turning. 


N/C LATHES 


14 NCS, 24 NCS, 24 NCSA, 24 NCA. Covering a 
broad range of numerical control turning equip- 
ment that stresses simplicity of tooling and pro- 
gramming. Semi-automatic operation with manual 
speed and tool changing to sophisticated fully 
automatic models — all capable of chucking and 


AUTOMATIC TRACER between center work. 
LATHES 


TURRET 
LATHES 


MS-1, Transpilote, S-Pilote, V-Pilote. 
4 wide gray —— | 

rmance automatic copying lathes 
with fast set-up and ye TS-3, TS-5. High performance turret lathes with 
controls. Slide " emblnstions, mos fully automatic headstocks that offer speed 
featuring copying capability, provide changes by programmed peg board control. 
a proven building block answer to interference free hydraulic copying attachments 
turning problems. for additional utility. 
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useful literature A report on the effective- 


continued 


* 
TOMEING JOM NBON . 


tion. (Tomkins-Johnson Co.) 
Indicate No. 464 on card 





of Carbond C-24 
graphitic bonded diamond 
compared with 
resinoid bonded diamond 
wheels is offered by Ex 
Cell-O’s Tool & Abrasive 
Products unit. The report 
includes wheel data and 
test parameters as well as 
test results 

Indicate No. 461 on card 


ness 


wheels as 


A technical paper entitled 
“Flexible Manufacturing 


Systems—a Solution for the 
Mid-volume, Mid-variety 
Parts Manufacturer” and 
authored by Paul R. Haas 
is available from Kearney & 
Trecker Corp. 

Indicate No. 463 on card 


Information concerning the 
advantages of using its new 
Mark Century Wells-index 
numerical control package 
over manual machines and 
detailed specifications for 
the 2-hp, 3-axis contouring 


The hardest thing 
learn about 


machine are contained in a 
4-page brochure offered by 
Wells-Index Corp. 


Indicate No. 465 on card 





Typical applications of its 
carbide tools, particularly 
form tools, on automatic 





Bad 








screw machines are de- 
scribed in a data sheet of- 
fered by Acco, Crafts Di- 
vision. 

Indicate No. 466 on card 


An “Areas of Circles” chart 
is offered by Acco for use 
in computing life ratios of 
abrasive cutting wheels. 


‘a cuter? problems 
ugzling you?? 


Pa tn piece could be the answer to your problem. Here 
is where standard slides and tooling shown can be engineered to 
your specific job. 





If you are cutting-off tubing, pipe or bars, you can also plunge, turn, groove, form, face and 
chamfer while cutting off -- thus eliminating secondary operations on many jobs. 
MODERN MACHINE TOOL COMPANY has been helping solve problems puzzling industry 
for more than 50 years. We may not have al! the answers, but we certainly try. Our lathe- 
type machines and automatic feeders perform fast and efficiently. 


MODERN capacities range from %"’ to 8” 
for up to 5 tons of 20 foot length stock. 





in diameter and automatic feeders provide storage 
Chart shows wheel areas for 
diameters to 48 in. by 
32nds. (Acco, Allison-Camp- 
bell Division) 

Indicate No. 467 on card 


For complete information, write for our brochure today. 
2005 Losey Ave. 


Jackson, Michigan 49203 
(517) 784-7134 


General information and en- 
gineering advice in the ap- 
plication of chucking tools 
constitutes a large part of 
the 32-page catalog offered 
by Rohm Tool Co. Coverage 
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includes lathe chucks, live 
centers, face drivers, ma- 
chine vises, and_ drill 
chucks. 

Indicate No. 468 on card 


Educational material used 
in teaching its technical 
sales people in the features 
of its Series ACM NC con- 
tour milling machines is 
made available to PLAN- 
BOOK readers by New Eng- 
land Machine & Tool Co. 

Indicate No. 469 on card 


Abrasive cut-off machines 
and wheels produced by 
Everett Industries are cov- 
ered in its 16-p. general 
catalog. 

Indicate No. 470 on card 


Multiple-spindle vertical 
turning, boring, and grind- 
ing machines in stationary 
types, rotating types, and 
indexing types are describ- 
ed in an 8-p. bulletin. /ndi- 
cate No. 471 on card. Wick- 
es’ well-known line of crank- 
shaft lathes is comprehen- 
sively covered in another 
brochure. /ndicate No. 472 
on card. (Wickes Corp) 


Hand- and power-operated 
toggle clamps with com- 
plete specifications are fea- 
tured in a 40-p. catalog. 
Indicate No. 473 on card. 
Air-and hydraulic-powered 
workholding components are 
described in a 12-p. book- 
let. Indicate No. 474 on 
card. (De-Sta-Co Division, 
Dover Corp.) 


Three models of NC ma- 
chining centers and three- 
axis drilling machines with 
Hydra-Point control are 
comprehensively described 
in a 16-p. booklet. (Moog 
Inc.) 

Indicate No. 475 on card 














Write for bulletin se 


BAKER/GUBBI 


903 W. Maple, Clawson, Mich. 
Phone (313) 435-4141 Telex 
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(type 46) 


shin 


(type 431) 


at 
your 


(type 53) 


Now, the three basic Economy designed 

secondary operation machines are compli- 

mented by additional models sized for your 

job requirements. Ruggedly constructed, 

Economy machines will meet your exact re- 

quirements for individual operations or to 
function as an integral part of your production system. Fully 
automatic, they perform smoothly to finish parts well into 
thousands per hour. Our sales and engineering service will help 
you select the best machine and multiple optional tooling to 
meet your requirements. Comprehensive brochures will provide 
you with more complete information and specifications. 


@ECONOMY 


MACHINE TOOL CORPORATION 


3985 Ben Hur Ave., Willoughby, Ohio - Telephone: 216-942-1620 
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The [5] ingersoll-Rana 
‘ Approach to Assembly Productivity 





ASSEMBLY CAPABILITY AT INGERSOLL-RAND: APPROACH TO ASSEMBLY 
PRODUCTIVITY—IT COMES IN ALL SHAPES, SIZES AND TYPES. 


BY: J. McPhail, Sales Manager, Automatic Production Systems 
R. Sponsler, Marketing Manager, Industrial Tools 


With the rapid growth of productivity-enhancing automatic assembly 
in the U.S. and abroad, Ingersoll-Rand starts this new year with 
proven assembly systems of every major type—synchronous and 
nonsynchronous transfer lines, as well as indexing and continuous- 
motion rotary table machines. 

In the Ingersoll-Rand nonsynchronous transfer system shown 
below (Photo #1) 155 mm artillery shells are safely and efficiently 
assembled in an arsenal operated by a contractor on behalf of the 
U.S. Army. 

This unit (Photo #2) contains a rotary table machine to assemble 
water pumps at the largest and newest automotive engine plant in 
the world—the Ford Pinto plant at Lima, Ohio. In addition to this 
machine, Ingersoll-Rand designed, built and installed 32 machines 
to feed, assemble and inspect critical fasteners in the engine’s final 
assembly operation. 

Two other Ford-Lima units are shown here (Photo #3), under- 
going final inspection at APS. In addition to electronic torque assur- 
ance (TAS) on all torquing operations, this line contains the two 
latest innovations for assurance of proper installation torque coupled 
with 100% inspection for variables which adversely affect joint clamp- 
ing force. These two new techniques developed by Ingersoll-Rand 
are called ‘‘Torque-Time’’ and ‘‘Torque-Turn.’’ These innovations 
incorporate the measurement of elapsed time or angular rotation of 
the fastener from a given threshold torque and comparison of these 
readings to establish quality limits. This provides manufacturers with 
the highest level of fastener quality assurance obtainable today under 
production conditions. 

Still another innovation by |-R at Ford-Lima is the sophisticated 
parts-qualifying and hopper-feeding 
systems. These systems have three 
parts—prequalifying bowl to reject : . j / 
the largest percentage of faulty : 
parts—accumulating in-line storage : 
hopper—final orienting and feeder 
bowl—to assure minimum downtime 
and optimum reliability of the parts 
being fed. 

This close-up view (Photo #4) 
shows a bearing-pressing operation 
at Buick Motor Division’s Gear and 
Axle Plant where |-R’s Automatic 
Production Systems Group had full 
responsibility for a 45-station, 350- 
ft.-long differential assembly sys- 
tem. Whether it’s a single hand-held 
unit or a total assembly system, 
Ingersoll-Rand Automatic Produc- 
tion Systems has the expertise to 
provide equipment to exact speci- 
fications to help solve your assem- 
bly problems. 


mgersoll-Rand. 
r ° 





INDICATE NO. 228 ON BUSINESS REPLY CARD PRODUCTION’s Manufacturing PLANBOOK: 1974 





Assembly 


“Even when we specify standard fasteners, we still find too much variation 


from one vendor to another.” 


“Too often, assembly machine makers seem to want us to adapt our 


problem to their machines.” 


“Our continuing search is for a more accurate welding pulse generator.” 
“We need to speed up our soldering operations, but we’re still limited 


by material preparation.” 


Those comments reflect the tone 
of a large number of manufactur- 
ers contacted by the PLANBOOK’s 
editors. First, all of them perform 
some type of assembly, although 
the range of types is vast. Second, 
each has some problem or set of 
problems he’d like to solve: They 
range from a simple shortage of 
fasteners to the need to complete- 
ly automate today’s manual oper- 
ation. And third, almost to a man 
they feel a need for a closer work- 
ing relationship between their sup- 
pliers and themselves. 

As one manufacturing engineer 
put it: “We used to keep our 
product development work under 
wraps. Then, when we were ready, 
we'd call in the equipment build- 
ers and other suppliers. Now, 
we’re trying to get them in at the 
product inception. Under the old 
system, we'd learn we had tied 
ourselves to nonstandard, and 
costly manufacturing solutions.” 


MECHANICAL FASTENERS 

“There is some talk about the 
quality of fasteners being shipped 
today, but l’d rather talk about 
the much more pressing problems 
of supply. The fastener industry 
seems to have gone from a disas- 
ter business into one of great 
shortages and great demand in a 
period of a year and a half. We 
could buy some types of fasteners, 
like rivets, from an on-hand in- 
ventory. Now, we are getting 


PRODUCTION's Manufacturing PLANBOOK: 1974 


quoted three and four months. 
And these are standard fasten- 
ers.” That’s the plight at the Metal 
Products Group, Bliss & Laughlin 
Industries, according to J. W. 
Rose, group vice president. 

In a time when everything is 
short, it should come as no sur- 
prise, perhaps. But most manu- 
facturers agree. Carl Insel, direc- 
tor of manufacturing, Communica- 
tions Division, Motorola, Inc., 
says: “It’s almost unbelievable, 
but we’re now out to something 
like a 38-week wait on standard 
lock washer screws.” 

Two other problems have been 
brought out by fastener users. 
One is explained this way by Lar- 
ry Levine, manager of manufac- 
turing engineering, Hotpoint Co., 
division of General Electric Co.: 
“You can buy the so-called stan- 
dards from a variety of sources, 
and then find you have great dif- 
ferences in performance from one 
vendor to another. These are very 
subtle differences, supposedly 
both according to specs, but one 
meets the high side and the other 
the low side, and sometimes you 
have a disaster in your shop be- 
cause you just got a shipment 
from a different vendor. Maybe we 
just have to get smarter on how 
we specify fasteners. With today’s 
delivery problems, pre-inspecting 
every load isn’t necessarily the 
answer, because you might want 
to reject a load but can’t because 


there load on 
hand.” 

In addition to this problem, sev- 
eral users mentioned that hydro- 
gen embrittlement is a problem. 
James McCarthy, manager of man- 
ufacturing, Thor Power Tool Co., 
explains: “If you put a lot of fast- 
eners in automated and semi- 
automated assembly equipment 
and then find you have a hydrogen 
embrittlement problem, just a few 
screws Can Create a lot of difficul- 
ties.” 

L. Paul Williams, manager, 
manufacturing, Controls Division, 
Eaton Corp., reports some of the 
same problems: “I think definitely 
there is a change in.quality level, 
and I'll be darned if | know why. 
But we have changed sources be- 
cause of embrittlement on electro- 
plated fasteners.” 

“Hydrogen embrittlement of 
fasteners often results from the 
action of surface cleaning and 
electroplating processes,” explains 
Stanley S. Knight, metallurgical 
engineer, Continental Screw Co., 
New Bedford, Mass. “It manifests 
itself by self-breakage of some 
fasteners in a few minutes, hours, 
or days after assembly. This em- 
barrassing hazard may be en- 
hanced by the metallurgy and 
heat treatment of the fastener. 
Thermal baking treatment must 
be applied to those items subject 
to this type of treatment. Further- 
more, such relief treatments must 


isn’t a back-up 








—_ 


Automatic assembly is used extensively on Ford’s 2.3 liter engine at the Lima, 0., 
plant. Three major innovations in automatic assembly are a highly sophisticated torquing 
system for measuring the degrees of turn on bolts, a track-fed oil filter station 
where the oil filter is automatically attached, and vacuum holding of the 


oil pan until the block reaches the 22-station bolt-driving station 


be monitored by stress-time test- 
ing of a significant number of 
samples from the process lots to 
assure continuous elimination of 
the absorbed hydrogen agent.” 

Most users agree the embrittle- 
ment problem is not common, but 
it’s a tough one when they get it. 
Check your suppliers’ processing 
if it occurs. 


WELDING 

The most common problem in 
welding today seems to be one 
of the environment. A number of 
users are working with guns that 
exhaust the smoke at the weld 
point; some like them, and some 
do not. Others are looking for bet- 
ter exhaust methods. And with 
the energy crunch, they’re inter- 
ested in exhausting the smoke but 
not the in-plant heat. 

No one interviewed questions 
the concept of removing the 
smoke at the source. The single 
doubt or complaint is that the 
guns and hoses leading to the 


guns are more cumbersome for 
the operator to work with. Robert 
H. Yanker, manager of Barber- 
Greene Co.’s Aurora, Ill., plant, 
says: “When we made the switch 
from stick to MIG welding, we re- 
duced some of the environment 
problems. Later, we did try the 
‘smokeless’ guns, but we did not 
get operator acceptance, so we 
backed away from them.” 
Although others have expressed 
the same concern, not all have had 
the problem. Julius Vetter, presi- 
dent, Louis Allis Co., says his 
company is using the guns. Henry 
M. Knauth, general works man- 
ager, Falk Corp., division of Sund- 
strand Corp., says: “We have not 
used the guns in production yet. 
But the weld shop has been trying 
them out, and | think we'll get to 
them. It’s just a matter of time.” 
And Charles Eberhardt, manu- 
facturing manager, Aurora (Ill.) 
Plant, Caterpillar Tractor Co., says: 
“We are deeply involved right now 
in putting the smoke-extractor 


guns on all of our welding equip- 
ment. Not all operators like it. It 
is a little heavier and a little differ- 
ent. But all new welders are using 
them in our training school, so 
it’s all they know. In addition, | 
think we’ll see the size and the 
weight of guns come down, so 
there will be less resistance on the 
part of the experienced hands.” 
The first company on the mar- 
ket with the “smokeless gun” was 
Hobart Brothers Co., Troy, O. Lar- 
ry Henry, development engineer, 
says: “Generally, we have found 
operator acceptance for the new 
guns to be good, or even excellent. 
In some cases, there is a reluc- 
tance to change, but we encounter 
that same reluctance to any 
change with some operators. 
“We are aware of instances in 
which the wrong guns were tried 
—a lighter gun would have been 
the one for the job, but for one 
reason or another, the operator 
was asked to test what was on 
hand. The weight difference on a 
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across the entire side of this Bodine assembly machine. Frank Riley, vice president, Bodine Corp., says that if the 
receiver does not get a reflected signal the machine is shut down, creating a fail-safe condition. Further, if the 
curtain is broken (the man in the photo is using an arm-sized probe to test) at any place in the line, the 

machine stops. The curtain could replace plastic or metal guards, with their attendant inconvenience 


400-amp gun, for example, is only 
6 oz in our own line. And, of 
course, the operator who is con- 
cerned with the environment can 
handle that with no trouble. Mis- 
matching of the gun to the job is 
rather common in welding. In ad- 
dition to all of that, we know the 
problem, we are marketing a light- 
er (less wear-resistant) cable, and 
continue to refine the guns. But 
if an operator has been working 
with a 250-amp gun and is asked 
to test a 400-amp smoke exhaust 
gun, he will not like his compari- 
son.” 

As to welding environment, 
Clifford Hubbard, a sales manager 
for Thermatool Corp., New Ro- 
chelle, N.Y., says: “Environmental 
considerations are among those 
being considered by some com- 
panies who are thinking of switch- 
ing from arc welding to high-fre- 
quency resistance welding. The 
smoke, the weld spatter, and any 
other undesirable weld environ- 
ment problem are gone. Further- 
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more, since the process can easily 
be automated, operator safety is 
better, and we require less power. 
We have sold two machines to an 
automobile company to make 
wheel rims. On that job, we re- 
quire only one-third the electrical 
power and also give them a ma- 
terial saving. The environmental 
and safety considerations were 
real factors in those installations.” 


Charles Eberhardt 
Caterpillar Tractor Co. 


Caterpillar’s Eberhardt also has 
another search on. “We are look- 
ing for automatic welders of a 
special type. In our operation we 
have fit-up problems, the gap 
varies, the depth and the deposi- 
tion varies; we would like to get 
a_ tape-controlled machine that 
would detect the variations, so we 
can speed up or slow down to get 
even deposition and a good weld 
throughout. It looks promising. We 
are working with some people on 
it; we want a turnkey operation in 
which we tell the vendor ‘we want 
the piece to start here and come 
out finished here, with a quality 
weld.’ ” 

Clifford Katz, vice president, 
Interactive Systems Inc., Ann Ar- 
bor, Mich., tells PLANBOOK edi- 
tors: “We have been working on 
a program to develop a control 
system to allow for variations in 
fit-up. We have proved that it can 
be done; we are looking at a num- 
ber of parameters simultaneously, 
and we now are trying to narrow it 





down to the fewest number of 
parameters that must be con- 
trolled to do the job. 

“Basically, we are using non- 
contact sensors to detect the weld 
gap, and then use that signal to 
control the proper variables so 
the weld joint is good, and is uni- 
form for the full length. The vari- 
ables include, of course, traverse 
rate, wire feed, current, etc. A 
small computer will be used to 
translate the sensor signal into 
process adjustments.” 

On the control theme, Ron Gal- 
lagher, vice president and plant 
manager, Sturdi-Bilt Materials 
Handling Division, UNARCO Indus- 
tries Inc., says: “We are using in- 
ert gas shielded welding. Our up- 
right storage frames have gotten 
so tall, up to 40 ft in one piece 
and up to 8 ft wide, that a man 
can’t handle them. Just getting 
the basic welding fixture to work 
was an accomplishment. But we 
still haven’t accomplished our set- 
up goal. Operating off pulse gen- 
erators, where we set in the next 
size and push the change button, 


we have found that our pulse gen- 
erators are not accurate enough 
to control the nine functions and 
to serve aS measuring devices. 


Certainly, we would welcome 
knowledge of a more precise gen- 
erator for our purposes.” 

Walter Sauthoff, manager, plant 
equipment engineering, Automo- 
tive Division, A. O. Smith Corp., 
speaks for those who cited better 
ventilation in the welding areas: 
“We are surveying our complete 
plant, which has thousands of in- 
dividual welding operations, to 
make certain we are ventilating 
properly—not too many fumes 
under the hood, enough air mov- 
ing out of the path of that zone, 
and so forth. We are taking the 
ventilation route now, rather than 
changing equipment. 

“One control we have, of course, 
is the condition of the product 
itself. How clean is it? How much 
oil is on it? With clean parts we 
can reduce smoke considerably. 
But we have another desire in ven- 
tilation, and that is to recover the 
expensive, warm air that we are 


Welding at the Mentor, 0., plant of Towmotor Corp. is being done with 
guns that have a smoke exhaust and filter system, with the intake at 
the tip of the gun. Made by Hobart Brothers Co., Troy, 0., the 

guns are getting between 80 and 100 per cent of the weld smoke 
before it even gets as high as the operator’s hood 


exhausting along with the weld 
smoke particulate. We have tried 
a variety of devices, including 
electronic precipitators, but we 
still are not satisfied with our abil- 
ity to recover good, clean, warm 
air which we have paid dearly to 
heat.” 


AUTOMATIC ASSEMBLY 
“In our effort to reduce the 
manhours put into our products, 


Ron Gallagher 
Sturdi-Bilt Division 


we find the most promising area 
is in assembly. For the first time, 
we are being forced into automa- 
tic assembly. Until now, manual 
assembly was more economical. 
But it has reached the point at 
which assembly machines will now 
pay for themselves,” says W. J. 
Shane, director of manufacturing, 
West Bend Co. 

“Most of our assembly labor 
goes into small electrical appli- 
ances which have a great variety 
of components. | think that, at 
least at first, we will be trying to 
automate subassemblies, rather 
than the final product. We will call 
in manufacturers of assembly 
equipment, and have already done 
so, and get their solutions to our 
problems.” 

Robert Sparkes, assistant vice 
president, manufacturing, Victor 
Comptometer Co., also sees his 
industry trending toward more 
automatic assembly. “When our 
product was electrical and me- 
chanical calculators, we did both 
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manufacturing and assembly 
operations largely by hand. Now 
that we are in the electronics busi- 
ness, we buy more parts and find 
Ourselves increasingly in the as- 
sembly business. Our major prob- 
lem now is lead time. We are go- 
ing to automatic assembly, but 
the 10-month to one-year lead 
time is costly for us.” 

Patrick Brogan, plant superin- 
tendent, Imperial-Eastman Corp., 
a subsidiary of ITE, agrees with 
the trend to automated assembly. 
“We think the progressive as- 
sembly line, where one operator 
does one job and then passes the 
part on to the next, is out. We are 
looking toward assembly ma- 
chines on which a person will 
complete an assembly or subas- 
sembly. We may be talking about 
a single machine, or about multi- 
ple machines (as many as 12) 
tied together by conveying equip- 
ment.” 

“That is a perfectly logical ap- 
proach to many assembly prob- 
lems,” comments Robert J. Sec- 
combe, manager, Automatic Pro- 


duction Systems, Ingersoll-Rand, 


Farmington, Mich. “Where the 
man must perform some opera- 
tions, full automation is impracti- 
cal. Even the most automatic ma- 
chines we have shipped had some 
direct labor operations. But the 
job can be done with a series of 
index machines, or it can be done 
in-line with the nonsynchronous 
machines.” (See PRODUCTION, 
November 1972, page 96.) 

The nonsynchronous assembly 
has been publicized mostly be- 
cause of its application to the 
automotive industry by companies 
including Cross Co., F. Jos. Lamb, 
and |-R. But Seccombe says it 
can and should be applied to 
many other jobs. “It is particularly 
applicable on those assembly jobs 
where some automation is justi- 
fied, with some portions remain- 
ing manual . . . and where the 
manual jobs may vary in time. 
For example, it might take 8 se- 
onds to do a job on one part and 
then 15 on the next. The nonsyn- 
chronous line gives you that flexi- 
bility.” 
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W. J. Shane 
West Bend Co. 


A substantial portion of the 
automatic assembly machine busi- 
ness in this country is now cap- 
tive—plants are designing and 
building (or having built) their 
own systems or equipment, some 
very simple and some thoroughly 
complex and sophisticated. Mc- 
Carthy (Thor) explains: “We went 
outside a little and tried to get 
some help, but we found, first of 
all, the expense was considerable, 
and then we kept running into 
canned programs that we didn’t 
feel were totally adaptable be- 
cause of the variety in our lot 
sizes, which may run from 50 
pieces up to several thousand. As 
a result, we are brainstorming 
within the company and plan to 
pretty well nail down our assembly 
techniques. We’re trying to in- 
corporate, for example, some 
operations that used to be remote 
subassemblies into the line so we 
can sustain a continuous flow.” 

“Assembly equipment makers 


James McCarthy 
Thor Power Tool Co. 


Assembly 
do have a problem now,” admits 
Gerald Merola, general manager, 
Systems Division (Troy, Mich.), 
Chicago Pneumatic Tool Co. “We 
are anxious to be called in on 
assembly problems, and we can 
make a quick estimate of what a 
solution might cost. At that point, 
though, we need an agreement 
with the customer. If he wants an 
engineering proposal and is will- 
ing to pay for it, we’d be glad to 
work on it. . . and so would most 
of our competitors. Otherwise, we 
would appreciate some kind of as- 
surance that the program will be 
implemented and equipment 
bought, whether it’s ours or a 
competitor’s. 

“With our current backlog and 
order rates, we must commit our 
manhours to those ‘buy’ situa- 
tions in which we feel confident 
the project will go, or in which 
the record of the company assures 
us that he is not just looking 
around. That is one of the draw- 
backs to the ‘seller’s market,’ and 
it concerns us just as it concerns 
our customers and _ prospects. 
However, assembly machine mak- 
ers will make any adaptions need- 
ed to solve a user’s problem... 
if, in fact, automatic assembly is 
right for the job in the first place.” 

Brogan (ITE) also says that his 
division is buying components, 
such as vibratory bowls, but that 
the assembly equipment itself is 
being engineered and built in- 
house. Huber (Admiral) also says: 
“We build television sets and our 
assembly problems must be like 
those of other companies who do. 
But our facilities impose some 
limitations, and for that reason 
we feel some of our assembly 
equipment must be tailored to our 
needs. We do the engineering and 
building mostly in our own plant 
and with our own people.” 

Robert N. Lindner, manager, 
manufacturing services, Borg- 
Warner Corp., says he feels one 
reason for so much_ in-house 
building is the relatively short 
product life cycles on some as- 
semblies. “We must find ways to 
get flexibility into the operations 

continued on page 89 








Trouble shooter 
for every 


assembly operation 


Just snap in slugs of hot 
melt, pull the trigger, and you 
start saving money. 


It's a Nordson AD-25 Hot Melt Applicator 
made to exterminate production bugs and 
shoot down high-flying assembly costs 30% 
to 50%. Hot melts eliminate costly time and 
space needed for solvent type adhesives to set, 
often replace staples, clips, rivets, screws, tacks, 
tape, nails and other costly mechanical fasteners. 
Nordson engineers have packaged an entire 
hot melt application system into this compact, 
lightweight hand gun. At a cost of only $395, 
even low volume assembly operations can enjoy 
the benefits of hot melt bonding. 
The AD-25 is a sturdy production tool that makes 
high-strength bonds as fast as you can squeeze the 
trigger. Connect it wherever there’s electricity and 
compressed air. Hot melt adhesives are available in slug 
form to bond virtually any material to any material — wood, 
plastics, ceramics, metal, paper. 
The AD-25 takes full advantage of the many economic and 
performance benefits of hot melts. Hot melts are 100% solids; 
they are made fluid by heat, and they set instantly as they cool. 
With no solvents, anti-pollution or ventilation measures are 
unnecessary. Because hot melts do the joining job invisibly, you 
can design products without exposed fasteners such as screw heads 
and rivets. 
If you're having product assembly problems, call on Nordson. See a 
demonstration of our new trouble shooter, the AD-25. 
Write.for technical details, specifications, and a free 
demonstration. NORDSON CORPORATION, 
383 Jackson Street, Amherst, Ohio 44001. 
Phone 216-988-4471. Also available in 
Canada, Mexico, Europe, Asia, Australia and 


For Better Ways to Apply 
South Africa. 
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Ten Vital 
Fastener Considerations 


The following are considered important 
steps to be taken by users of mechani- 
cal fasteners. The suggestions are made 
by suppliers who have witnessed both 
successes and tragic failures in selec- 
tion and application of fasteners. As a 
user, you might make certain your com- 
pany covers itself on these points: 

1. Consider the fastening method ear- 
ly and get vendor suggestions. A slight 
change in design could cut assembly 
costs significantly . . . early notice per- 
mits a vendor to tool up if fastener is a 
special, and to run tests if require- 
ments are nonstandard. 

2. Don’t use over-engineered fasteners. 
It’s tempting to design something spe- 
cial, maybe something that will do more 
than you really need. Check your ven- 
dors; if a standard will work, use one. 
On rivets, for example, the most common 
shank diameter is Ye in. If you can use 
it, you'll benefit in cost, delivery, and 
availability. 

3. Don’t use under-engineered fasten- 
ers. This usually results from one or 
both of two motivations: Using one you 
already stock; buying the low-cost fas- 
teners. Both motives are right only if 
the fastener will work. 

4. Don’t fail to consider the total cost 
of both buying and using the fastener. 
Cheap fasteners could spell disaster in 
production if heat treating, machining 
or forming, cleaning, or other operations 
at the fastener-maker’s plant have 
been shortcut to hold price down. 

5. Consider the full function and total 





continued from page 87 

and still not sacrifice productivity. 
Most of the assembly machine 
builders are used to making 
Single-purpose equipment for 
high-speed long runs. That doesn’t 
fit our needs.” 

“The robot may offer the ulti- 
mate in mechanized automation,” 
claims Robert J. Glorio, marketing 
manager, Versatran Div., AMF 
Corp. “We have just begun to tap 
the assembly market; we are, for 
example, feeding welding opera- 
tions. But we have made a de- 
cision to provide a complete auto- 
mation system that will combine 
the productivity of the automatic 
with the flexibility of the robot 
where it’s needed.” 
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environment for the fastener. Beware 
of galvanic action; cadmium plated fas- 
teners should use a lower torque than 
zinc plated ones; don't use electro- 
plated fasteners for “shine,” it is for 
solderability or electrical conductivity 
... runs risk of hydrogen embrittlement. 

6. If torque is important, make cer- 
tain equipment is capable of providing 
it within the proper limits, and make 
certain fastener material and geometry 
will maintain it. For high torques, a 
special head may be required to avoid 
rounding corners. 

7. Check the materials being speci- 
fied. The wrong carbon grade or the 
wrong hardness can turn up in product 
problems. 

8. If you change design of the prod- 
uct, recheck the fastener. Even just a 
change in material thickness may re- 
quire a different fastener. 

9. If automatic assembly is used, get 
a fastener that is compatible with it. 
Consider fastener reliability at the same 
time you’re considering machine speed. 
If a rivet is to be fed automatically, 
for example, a length-shaft diameter ra- 
tio above 6:1 will be tough to feed. 

10. Where deliveries are important, 
give your suppliers the benefit of your 
own forecast of production volumes and 
requirements. 


Source: Amerace Esna Corp., Elastic Stop 
Nut Division; Eaton Corp., Engineered Fas- 
teners Division; Milford Rivet & Machine Co.; 
National Lock Co.; Painut Co.; Standard 
Pressed Steel Co. 


Huber (Admiral) says there is 
one important route that can alle- 
viate the product life problem. 
“Many of the parts that go into 
electronic calculators are similar 
in size and shape. The more we 


can standardize on parts, the 
higher the volume will be, and the 
more practical automatic assem- 
bly becomes.” 

Huber also cites a 1974 need: 
“Our capital budget program for 
1974 includes a complete inser- 
tion facility. We are doing some 
component parts insertion today, 
but on a very limited basis. We 
have been looking at equipment 
that is commercially available, 
with tape control, that we hope to 
install.” 


Assembly 


Williams (Eaton) also points up 
another trend in assembly. His di- 
vision is integrating subassembly 
and testing, so that the final prod- 
uct has been thoroughly checked 
all along the way. “Our rework has 
dropped, and we have fewer re- 
turns from the field.” 

“Actually, we don’t feel testing 
can be separated from assembly,” 
says Gordon McAlpine, director of 
marketing, Industrial & Automa- 
tion Systems Division, ITT. “We 
believe the sequence is gage, as- 
semble, and test—a three-in-one 
process. The result is that you get 
rid of the bad parts and subas- 
semblies before they go into the 
product. It is a simple concept, 
and it means you will get a maxi- 
mum yield of good products at 
the end of the line.” 

Although there are some gripes 
and some problems in the moves 
to automatic assembly, the moves 
are being made despite them. 
Donald Lorton, corporate director 
of facilities planning, Whirlpool 
Corp., indicates the extension of 
the trend: “Traditionally, we have 
had assembly lines that started 
when you pushed the button and 
then they ran all day. It worked 
fine, but you have people moving 
in and out, trying to catch up. 
Then, in one of our plants, we put 
in an index and dwell machine. 
The output is the same, but we 
can do some simple additional 
things, like attaching a label, that 
used to be done by hand. Now, we 
have a machine that has a mini- 
computer on it, and we find we 
have some added flexibility. To 
make a change, we just repro- 
gram the computer instead of tak- 
ing days to alter a cycle.” 

How important is a reduction of 
assembly cost? In a PRODUCTION 
Round Table, the production man- 
agers and engineers from a va- 
riety of industries reported assem- 
bly costs ranged from 18 percent 
to 47 percent of their total prod- 
uct cost. 


ADHESIVES 
Slowly, but relentlessly, adhe- 
sives are working their way into 
continued on page 91 





ETS GET 
TOGETHER 


BEFORE YOU GET YOUR PRODUCT TOGETHER 


Let’s talk about lowest in-place fas- 
tening costs when your product is at 
the design or prototype stage. That’s 
when you can benefit from value engi- 
neering as well as value analysis. And 
that’s when a sketch, blueprint, or 
specification from you to us can help 
you put more profit into your produc- 
tion with Continental’s broad, in-depth 
line of fasteners. So let’s hear from you 
soon. You'll hear from us by return 
mail with a firm quote on any or all of 
the following products: 


Design 
Tapping Out 
with TAPTITE® Screws 


These versatile screws roll-form 


strong machine screw threads in drilled, 


punched, or cored holes in all ductile 
metals and die castings by displacing 
and compressing material . . . without 
forming chips! Unique tri-lobular 
thread shape keeps driving torque low 
and provides space into which the 
compressed material can recover to 
form a perfect mating thread which 
increases fastening strength and 
resistance to vibrational loosening. 
No tapping costs. No costly 

locking devices. 


Design Extra 
Assemblies 

Out with 

SEMS® Fasteners 


These are the pre-assembled screws 
and washers that eliminate an extra 
assembly step... do away with 
inventory, handling, and 
purchasing problems. 


Design Galling 

Out with 

PLASTITE® 

Screws 

These screws are similar to TAPTITE 
Screws, except that they have spaced, 
tri-lobular shaped threads. They make 
the strongest, surest threads in ABS, 
Nylon, and other ductile plastics... 
eliminate galling, boss breakage, or 
stripping in drilled or molded holes. 
Also good in soft metals such as alumi- 
num and zinc die castings. 


Design Loosening 

Out with 

POWERLOK® 

Screws 

These self-locking fasteners incorpo- 
rate the TAPTITE tri-lobular shaped 
threads with a unique 30° crest profile 
especially recommended for pre- 
tapped holes. They drive easily (can 

be started by hand) but have far greater 
resistance to backout than standard 
locking devices . . . exceeding IFI 
locking standards by as much as 400%. 


Design Holes 
Out with 
TEKS® Screws 


TEKS self-drilling screws have a true 
drill tip with two cutting flutes that 
permits drilling, tapping and fastening 
in One operation in metal thicknesses 
from 46” to 4”. No pre-punching, 
pre-drilling, or tapping. Much lower 
assembly costs. 





Design Fastener 

Failure Out with 

CORFLEX® 

Screws 

These high strength alloy steel 
TAPTITE type screws combine good 
bending toughness, resistance to high 
alternating load stresses, and the ability 
to easily form threads in deep, 
untapped holes with excellent resist- 
ance to vibrational loosening. They’re 
the only high-strength, self-threading 
screws on the market to offer all the 
in-place cost savings of TAPTITE 
screws on heavy-duty structural 
applications! 


—=0-9 


Design 

Better 

Parts for 

Less with the oma PROCESS 
Use Continental’s special cold-heading 
process to produce most screw machine 
parts, unusual or odd-shaped parts, 
faster, stronger, better .. . and for less! 


Design Drilling 
Out with 
FASTITE® Screws 


FASTITE drill screws pierce sheet 
metal with needle-sharp threaded point 
that grabs metal fast, drives quickly 
without “walking” in metal thicknesses 
up to 46” 


Find out how these products can 
improve your profits and parts. Send 
your rough sketch today! 


Continental Screw Company 


A DIVISION OF INC. 


463 Mt. Pleasant Street, New Bedford, Mass. 02742. Tel: (617) 993-2621 
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Eight assembly machines put together subassemblies and test them before 
feeding them to the final assembly line for brake valves at Delco Moraine 
Division, General Motors Co., Dayton, 0. Thus. bad subassemblies are rejected 
before they get to the final assembly machine in the center. The system 

was engineered and built by Swanson-Erie Corp., Erie, Pa. 


continued from page 89 
metalworking joints. Where the 
problems have to do with the aa- 
hesive material itself, they usually 
are due to extremes of heat or 
cold (this applies in only a limited 
number of applications), service 
problems (it can’t be just un- 
screwed and then refastened as 
easily as mechanical fasteners in 
most cases), difficulty in maintain- 
ing and handling the adhesive un- 
der production conditions (this 
has been a real problem), and ap- 
prehension on the part of the user 
(often the major barrier). 

Howard Dvorak, department 
chief, Hawthorne Works, Western 
Electric Co., sums it up for most 
of industry: “We do use adhesives, 
but they have not replaced con- 
ventional metal joining in general 
use.” 

Asked about the problems in 
using adhesives, or epoxies, Carl 
Insel, director of manufacturing, 
Communications Division, Motor- 
ola Inc., explains: “We do use 
them on occasion, but we try to 
avoid them. The operators don’t 
like to work with them. It is hard 
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to retain consistency or quality. 
Anything we premix has a time 
factor applied to its usefulness; 
if the operator takes a break, the 
batch usually will not work when 
she returns.” 

There is no question that stor- 
ing and applying adhesives has 
been a problem, agrees J. C. 
Hunt, market manager, product 
assembly, Nordson Corp., Am- 
herst, O. “One of the solutions 
with epoxies is to go to the single- 
component epoxy. Hot-melt adhe- 
sives offer another solution. With 


Howard Dvorak 
Western Electric Co., Inc. 


Assembly 


our conventional equipment we 
can prevent environmental deteri- 
oration of the batch with a nitro- 
gen blanket. In addition, the new- 
est hand guns melt the adhesive 
in the gun, just before it is ap- 
plied, so you have a minimum of 
environmental problems. We are 
now working on the hardware and 
the control for automating that 
application. Hot melts, by the 
way, are working in some appli- 
cations at over 300 F; but any- 
thing over 200 F should be care- 
fully studied.” 

The aerospace industry is un- 
doubtedly the leader in the use of 
adhesives. As one wag comment- 
ed: “If you don’t trust adhesives 
in your product, take the train 
when you travel.” 

Now, the automakers are not 
far behind. John Haviland, senior 
engineer-in-charge, Materials 
Testing Laboratory, Fisher Body 
Division, General Motors Corp., 
says: “For years we have used ad- 
hesives for such jobs as interior 
trim and more recently for attach- 
ing the rear-view mirrors to wind- 
shields. What is going on now, 
however, is the use of adhesives 
for structural purposes, replacing 
welds and other fasteners.” 

There is extensive use of adhe- 
sives in car bodies. And now, may- 
be even in drive trains or other 
load-joint parts. Frank Daley, di- 
rector, manufacturing develop- 
ment, Manufacturing Staff, Gen- 
eral Motors Corp., said in the Jan- 
uary 1974 issue of PRODUCTION: 
“| had axles running around with 
the ring gear stuck on more than 
10 years ago. It has not become a 
production application because, 
as in many other potential appli- 
cations, we have not yet solved 
the problem of field service where 
the assembly must be taken apart 
and then reassembled.” 

But F. L. Bird, manager, manu- 
facturing engineering services, 
Chrysler Corp., comments in the 
same issue: “We have just re- 
viewed a process that might solve 
part of that problem. It involves 
the use of ultrasonic energy to 
break the bond.” a 

continued on page 93 





_ REDUCE 
_ COSTS... 


INCREASE 
OUTPUT 
of carbon and 


stainless 
steel products 


*“CP”: Current Penetration, single-pass 
forge welding with contact-introduced 
currents of 10 KHz and higher 
frequency. No sparks or fumes. 


CAN YOU PROFIT 


ae _ FROM “CP” WELDING? 


Technical evaluation, based on your 

~ requirements, available from R. J. Allen, 

Vice President-Marketing, or an 
in-plant assessment made by our 

_ representative in your area. Ask 

also about 85 other HF heating 


- and welding processes in use in over 
400 world-wide installations. 


BUTT WELDING 
FINITE LENGTHS 


of flat, cylindrical, other 
shapes, up to 800 pcs/hr and 
more. Joins coated, uncoated, and 
dissimilar steels .025” to .250” thick, 
as well as dissimilar sizes and 
thicknesses 
per weld. 
Welds can be 
heat treated, 
in place, with same HF 
current. Typical auto frame weld, 
7%” joint in .118” mild steel in 1.1 sec. 
Typical Application: End or side-by-side 
joining of stampings, strips, sheets. 


LIP WELDING 
FINITE LENGTHS 


of flat, cylindrical, other 
shapes, up to 600 pcs/hr 
and more. Joins two or 
more layers of uncoated 
carbon and certain stainless 
steels in total lip thickness 
up to .3”. Welds can be 
heat treated, in place, with 
same HF current. Weld a 
24” joint in 4 thicknesses 
of .050” 409 stainless in 2 sec. 
Typical Application: Tank, container, 
muffler production. 


CONTINUOUS 
LAP WELDING 


of two to four layers of uncoated 
carbon or stainless steels up to 
total, multi-layer thickness of %”, 
at up to 150 ft/min rates. 
Electrical contact only on one 
side of workpiece. 
Typical Application: 
Seam welding shapes on a roll former. 


THERMATOOL CORP. Dept. T 


280 Fairfield Avenue, Stamford, Conn. 06902 
203 — 357-1555; Telex: 99-6412 
AN INDUCGCTOTHERM COMPANY 
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useful literature 


continued from page 91 

Selection and application 
of metric Taptite thread 
rolling screws is the sub- 








ject of a 6-page brochure 
including tables on how to 
specify. (Continental Screw 
Co.) 

Indicate No. 764 on card 


The Capabilities and Com- 
mercial Usage of Explosive 
Welding is the title of a 
14-page technical paper 
discussing materials that 


can be joined explosively 
and illustrating a variety of 
joint configurations. (Bat- 
telle Memorial Institute) 
Indicate No. 765 on card 


The variety of shapes, ma- 
terials, and finishes that 
can be achieved by cold 


heading is described in a 
42-page bulletin. (Elco In- 
dustries, Inc.) Indicate No. 


766 on card. Information 
to help analyze and com- 
pare end product usage to 
enable correct selection of 
fasteners with machine 
screw threads is presented 
in a 4-page bulletin which 
includes a discussion of 
special threads. /ndicate 
No. 767 on card. \Informa- 
tion on thread-forming and 
thread-cutting screws is in- 
cluded in a 48-page catalog 
designed to assist in the 
specification of cold-headed 
fastener types. /ndicate No. 
768 on card 


A thread sealing machine 
that wraps over 1500 con- 
nections per hour is de- 
scribed in a pair of 4-page 


bulletins. Accommodates 
pipe nipples, and acces- 
sories such as dials and 
gages. (Crane Packing Co.) 
Indicate No. 769 on card 


A highly informative film 
entitled “The Big 85” is 
available for viewing in 


plants involved in fastening 
operations. Deals with re- 
duction of costs through 
use of thread rolling screws. 
(Continental Screw Co.) 
Indicate No. 770 on card 


Rivets and riveting ma- 
chines are included in a 
12-page brochure describ- 
ing the company’s services, 
facilities, products, and 
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American Rivet 





business philosophies. Tool- 
ing and hopper accessories 
are included. (American 
Rivet Co.) 

Indicate No. 771 on card 


“Furnace Brazing Tech- 
niques,” a 16-page_ bro- 
chure, describes the pro- 
cess, the furnace, the ad- 
vantages of furnace braz- 


teeth ign: s 


ing, and presents the design 
factors and methods of 
handling typical assemblies. 
(Electric Furnace Co.) 
Indicate No. 772 on card 


A 36-page screw engineer- 
ing guide charts such use- 
ful information as decimal 
equivalents, distance across 
corners, millimeters to deci- 


mals, tap drill sizes, metal- 
lurgy, and thread dimen- 
sions. Plating and finishes 
and point terminology are in- 
cluded. (Central Screw Co.) 
Indicate No. 773 on card 
continued 











FULL @ 
HOUSE —- T 


Call your Southern 
distributor or write to 
P.O. Box 1360PM, 
Statesville, North 
Carolina 28677. 


TRUSS 


ROLOK® 


= SCREW 


THREAD CUTTER 


THREAD CUTTER 


THREAD CUTTER 


TAPPING SCREW 


Ne SCREW 


SESE DRIVE SCREW 


PY 


TAPPING SCREW 


TYPE F 
THREAD CUTTER 


Also: STOVE BOLTS, CARRIAGE BOLTS, 
HANGER BOLTS, CONTINUOUS THREAD- 
EDSTUDS, SPEAKER SCREWS and KNOB 
mates 


re 


SUBSIDIARY OF NL INDUSTRIES. INC 
Warehouses: New York « Chicago « Dallas « Los Angeles 
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useful literature 


continued 

“Buhr Assembly Machine 
Group” is the title of an 
8-page brochure which de- 
scribes a non-synchronous 
transfer system for assem- 


standards. It is de- 
signed as a guide to users 
of foreign-made equipment 
by giving instructions for 
selection of proper screws 
to replace the originals. 
(Standard Pressed Steel 


inch 


Co.) 
Indicate No 


bly that uses free floating 
pallets and standard modu- 
lar machine components. 
(Buhr Machine Tool Corp.) 
Indicate No. 799 on card 


774 on card 


An automated brazing in- 
formation kit includes a 14- 
page “Possibilities in Pro- 
“Metric Fasteners,” a 24- duction Brazing,” a 10-page 
page booklet, explains 
graphically and in detail 
the differences between 
socket screws of metric and 


IN PRODUCTION BRAZING 


ee 
FASTENERS 


bulletin on brazing alloys 
and fluxes, and fly sheets 
showing a brazing wire feed- 
er, a brazing ball feeder, 


and an automatic flux dis- 
penser. (Handy & Harman) 
Indicate No. 775 on card 


Assembly machine bases 
are described in a 50-page 
catalog containing formu- 
lae and nomograms, along 
with examples of usage, for 


determining torque and 
horsepower requirements 
for rotary and in-line as- 
sembly machines. (Fergu- 
son Machine Co.) 

Indicate No. 776 on card 


A 128-page technical man- 
ual covers every aspect of 
fastening and assembly with 


retaining rings. It includes 
dimensions and_ specifica- 
tions for more than 50 dif- 
ferent ring types in eight 


metals and five protective 
coatings. Explains how to 
calculate ring and groove 
load capacities. (Waldes 
Kohinoor, Inc.) 

Indicate No. 777 on card 


Resistance welding prin- 
ciples, equipment consider- 
ations, and tooling for auto- 
mation are the subjects of 
a paper delivered to the 
American Welding Society 
as well as in-plant semi- 
nars. (Automated Process 
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MIG 


New color, sound films 
show latest welding 


Idi 
s 
wide methods. Ask any 
Miller Distributor! 


Here’s a helpful 16 page guide to the MILLER equipment 

you need for any gas metal-arc (MIG) welding job. A MIG 

welding bible, it pictures and describes: 

@ Complete MILLERMATIC packages, each with wire con- 
trol/feeder, gun or torch and MILLER power source. 

@ Individual MILLERMATIC components. 

@ Optional equipment. 

@ MILLER power sources for MIG welding alone or in com- 
bination with other welding processes. 

Request your free copy of catalog FLM-1. 


® 
miller ELECTRIC MFG. CO., APPLETON, WI 54911 
International Dept., Cable “MILLWELD”, Appleton, WI U.S.A 
in Canada: Canadian Liquid Air Ltd. in Europe: A.S.C.1./Miller, Milan, Italy 
In Mexico: Miller De Mexico, S.A., Mexico | DF 


RYO) \ 


New color, sound films 
show latest welding 
methods. Ask any 
Miller Distributor! 


Now, a handy 24 page guide helps you select the exact 
MILLER welder best suited to your metalworking require- 


ments. Contents include: 


@ More than 50 models of the finest welders pictured 
and briefly described: ac, dc, combination ac/dc, engine 
driven (gasoline and diesel), welder/power plants and 


resistance welders. 


@ Indexed by welding process. 


e@ A full line of welders for every process, purpose and purse. 


Write today for your free copy of catalog FLP-1. 


e 
miller ELECTRIC MFG. CO., APPLETON, WI 54911 
International Dept., Cable “MILLWELD”, Appleton, WI U.S.A 
in Canada: Canadian Liquid Air Ltd. In Europe: A.S.C.1./Miller, Milan, Italy 


in Mexico: Miller De Mexico, S.A. Mexico 1 D.F 


INDICATE NO. 233 ON BUSINESS REPLY CARD 
PRODUCTION’s Manufacturing PLANBOOK: 1974 





Inc.) Indicate No. 778 on 
card. Automating manual 
joining operations is the 
subject of a paper recently 
delivered at an assembly 
seminar at the University of 
Wisconsin. It discusses cri- 
teria for automating manu- 
facturing operations. /ndi- 
cate No. 779 on card 


A series of previously pub- 
lished technical reports are 
available from Shakeproof 








SHAKEPROOF 


assembled Fasteners on 
Large and Small Assembly 
Lines. Eight pages. /ndicate 
No. 780 on card. Total Fas- 
tener Design As It Can Be 
Achieved To Fulfill Com- 
plex Application Objectives. 
Eight Pages. /ndicate No. 
781 on card. An Engineer- 
ing Statement on the Eco- 
nomics of Fastener Holes. 
Eight pages. /ndicate No. 
782 on card. The Multiple 
Functions of the Basic 
Tooth Lock Washer Design. 
Six pages. /ndicate No. 783 
on card. An _ Engineering 
Statement on the Relation- 
ship of Washer Design to 
Torque and Tension Meas- 
urements. Six pages. /ndi- 
cate No. 784 on card. An 
Analysis of Screw Assem- 


card. Design Considerations 
for Sealing Fasteners. Eight 
pages. Indicate No. 787 on 
card. Design Criteria for 
Spring Washers with Con- 
trolled Characteristics. Six 
pages. /ndicate No. 788 on 
card. A Design for Improv- 
ing the Performance of 
Threaded Fasteners in Plas- 
tics. Eight pages. Indicate 
No. 789 on card 


A 52-page “Machine Main- 
tenance” manual is offered 
to rivet setting machine 
users by Milford Rivet & 
Machine Co. Lubrication, 
inspection, and adjustment 
instructions are divided into 
four major sections: power 
train, rivet feed mechanism, 
small tools, and _ trouble- 


recommended pilot hole 
sizes, for steel, aluminum 
and die castings, recom- 
mended tightening torque, 
and recommended shop 
practice for these screws in 
punch-extruded holes _ in 
sheet metal applications is 
offered by Continental 
Screw Co. 

Indicate No. 801 on card 


Its latest developments in 
smoke extracting guns and 
smoke collector systems are 
detailed in a 12-page book- 
let which tells how to solve 
the problem of removing 
MIG welding smoke from 
the welder’s environment. 
(Bernard Division, Dover 
Corp.) 

Indicate No. 803 on card 


blies and a Classification of 
Metal Washers into Locking 
and Non-Locking Types. 
Eight pages. Indicate No. 
785 on card. Predicting the 
Behavior of Thread-Cutting 
Screws in Plastics. Eight 
pages. /ndicate No. 786 on 





Division of Illinois Tool 
Works, including: An Eco- 
nomic and Engineering Jus- 
tification for the use of Pre- 


shooting chart. (Milford 
Rivet) 
Indicate No. 800 on card 


Special Print 486 entitled 
“Press-Fitting without Gall- 
ing, Seizing or Fretting with 
Molykote Lubricants” is of- 
fered by Dow Corning Corp. 
Indicate No. 805 on card 
continued on page 97 


A 6-page technical data bul- 
letin containing metric TAP- 
TITE screw standards, cap- 
tive points, percent thread, 





Still using cold 
sealants? | 


i To) elt hor-lame)o)¢-llae-telel-lalels 
“hot’’ sealants with 
the portable PSA™ gun. 


What's your requirement? 
e Sandwiching glass? 
Pe @leiat-llamyi-limlaie-litelelelanea 
Cu @lem-ti(-Movelal-j eau ion tlelamer- ULL diate ia 
e Glazing auto windshields 
or backlights? 
risi-r-lilaremssre) edi (-malelaal= 
truck, or marine panels? 
e Sealing expansion joints? 
e Sealing pressure or 
vacuum vessels? 
Pa ''Feliclaeleelelilalemanl-ie-lmelUlivellalei-aa 





What's so great about PSA? 

e Extrudes material from 
200 to 400 F 

e Reduces labor, improves 
efficiency 

Ci laletg-t-\-1-1-m-lelalst-ela) 

Pues lore lelice >) acgeltlelamachict) 

e Extrudes 100% 


HARDMAN nconmonaree 
TRIPLEMATIC DIVISION 


Write for brochure, specs and prices 
or contact Novagard Corp., Trenton, N.J., 
Distributor inquiries invited. 
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The PEM® Self-Clinching Fastening 
System costs less than Weld Nuts 


It could save you $50,000 a year. 

We're talking about installed costs. For example, if you now 
weld 100,000 nuts per month, the PEM Self-Clinching Fasten- 
ing System can save you $4,450 a month. Depending on your 
specific installation costs, your savings could be less, but 
more likely they will be greater. No matter how you figure it, 
you'll save money and increase productivity. 

We have cost analysis sheets that show you all the arith- 
metic, plus blank sheets that you can use to determine your 
savings based on your own costs for installing weld nuts. 
Send for them. You'll be happy with the saving, and impressed 
with the superior PEM Type H self-clinching threads for thin 
metal panels. 56 

Write now for more information and cost analysis sheets. 


® 
PEM PENN ENGINEERING & MANUFACTURING CORP. 
DOYLESTOWN, PENNSYLVANIA 18901 
PHONE: 215-766-8853 / TWX: 510-665-9338 
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useful literature 
continued from page 95 
Complete information on 
how and where to use stud 
welding in metalworking ap- 
plications, plus details on 
the fasteners and equip- 
ment available, is contained 
in a brochure offered by 
Nelson Division of TRW, 
Inc. 

Indicate No. 804 on card 


National-Standard Co. of- 
fers two welding brochures. 
“Welding Wire” outlines the 
cost factors involved in 
MIG welding, plus specifica- 
tions. Indicate No. 806 on 
card. “Weld Wire Selector” 
lists physical properties and 
chemical analyses of nu- 
merous types of steel and 
recommends filler metals 
for various conditions. /ndi- 
cate No. 807 on card. 


Eight technical bulletins 
covering torque multipliers, 
metric tools, power drive 
sockets, dial torque wrench- 
es, torque testers, ratchets 
and drivers are offered by 
Williams. (United Green- 
field) 

Indicate No. 808 on card 


A comprehensive process 
manual “Pulsed Spray Weld- 
ing” is offered by Airco 
Welding Products. Process 
details and parameters are 
included in the 72-page vol- 
ume. Indicate No. 809 on 
card. Airco also offers three 
booklets on the use of 
MAPP gas covering flame 
hardening, joining, and met- 
allizing with the gas. /ndi- 
cate No. 810 on card 


Mechanical fasteners are 
the subject of three bro- 
chures offered by Esna Di- 
vision, Amerace Corp. “Vis- 
ual Index” is a complete 
pictorial presentation of all 
standard Elastic Stop Nuts. 
Indicate No. 811 on card. 
“Maintaining Tightness of 
Threaded Fasteners” is a 
study of threaded fastener 
systems and the effect of 
vibration; it also details the 
effectiveness of nylon insert 


type fasteners. /ndicate No. 
812 on card. “Torque-Ten- 
sion Manual” covers hexa- 
gon nylon insert Elastic 
Stop Nut performance and 
provides selection data. /n- 
dicate No. 813 on card 


New Design Guide for B. F. 
Goodrich Rivnuts and Plus- 
nuts blind fasteners gives 
engineering data covering 
sizes, rnaterials, grip ranges, 
popular applications, instal- 
lation procedures, and tools. 
Indicate No. 814 on card 


Tomkins-Johnson offers 28- 
page catalog including tech- 
nical application informa- 
tion regarding its line of 
heavy-duty and special-pur- 
pose riveters and clinchers. 
Indicate No. 815 on card 


A series of technical re- 
ports covering pulsed cur- 
rent and programmed weld- 
ing with the gas tungsten- 
arc, plasma-arc, and gas 
metal-arc processes are of- 
fered by Hobart Brothers 
Co. 

Indicate No. 816 on card 


“The Anatomy of a Money- 
Making Assembly System” 
is the title of a 12-page bro- 
chure on cost-saving ap- 
proaches to automation and 
the basic components avail- 
able in a Bodine Model 64 


Modular In-Line Assembly 
Machine. Indicate No. 817 
on card. A companion piece 
offered by Bodine is a 32- 
page guide to planning and 
tooling for combined metal- 
cutting, assembly and _in- 
spection operations: on a 
single high-speed dial-type 
production unit, entitled 
“Machines and Methods.” 
(Bodine Corp.) /ndicate No. 
818 on card 


Specifications of Page weld- 
ing conduit for semi-auto- 
matic welding are given in 


a data sheet offered by Ac- : 


co. Available lengths, IDs, 
construction, and end fit- 
tings are covered. (Acco, 
Page Welding Division) 
Indicate No. 820 on card 
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An 8-page brochure on the 
art of arc welding which 
covers metals and types of 
processes is offered by 
Taylor-Winfield. The  bro- 
chure discusses construc- 
tion, controls, and produc- 
tion performance for a wide 
variety of automatic ma- 
chines. 

Indicate No. 819 on card 


Design your own locknut is 
invitation contained in the 
technical reference section 
of a comprehensive bro- 
chure on metal locknuts. 
(Everlok Division, Micro- 
dot Inc.) 

Indicate No. 821 on card 


Four manuals and catalogs 
on epoxies and sealants are 
offered by Hardman inc. 
Epoxies and auxiliary prod- 
ucts, indicate No. 822; cast- 
able elastomeric com- 
pounds, indicate No. 823; 
DPR flowable rubber, indi- 
cate No. 824; the profit 
dispensers, describing ma- 
chines for metering, mix- 
ing and dispensing epoxies 
and urethanes, indicate No. 
825 on card. 


A 24-p. catalog of heavy-duty 
air tools for industrial use 
is offered by Black & Deck- 
er. 

Indicate No. 826 on card 


Vibratory parts feeders are 
described in a 44-p. Syn- 
tron booklet. /ndicate No. 
827 on card. Screwdriver 
systems from Detroit Power 
Screwdriver are covered in 
a 20-p. booklet. /ndicate 
No. 828 on card. (Syntron 
and Parts & Material Handl- 
ing Division, FMC Corp.) 


Air-operated portable tools 
and accessories are de- 
scribed in 22-p. catalog. 
(Desoutter, Inc.) 

Indicate No. 829 on card 


Automatic soldering  sys- 
tems for printed circuit 
boards and similar prod- 
ucts are depicted in a 12- 
p. brochure. (Industrial & 
Automation Systems, ITT) 


Indicate No. 830 on card 
nee: 4 “Se 





Winfield 


INCREASE PRODUCTION — 
CUT FABRICATING COSTS 


Six Station Dial Feed System and 
150kva Tri-Phase Welder uses new 
concept to form pulleys from deep 
drawn hubs and pre-spun rings. 

Cross section illustrates 
positioning of rings on 
hub. Eight projectio 
welds to each of Avs 
three rings fuse ' 
elements into a \ 
strong, solid unit. / e 
Hubs manually loaded 
on six stations. Rings applied ~ 
in proper sequences. Components 
continuously indexed into welding 
head. Production rate: 360 per hour. 

Experience in building custom- 
engineered machines for a variety 
of fabricated metal products 
manufacturers makes T-W your 
logical source for high performance, 
low investment welding equipment. 
P.O. Box 631, Warren, Ohio 44482 

Want to know more? 


Fill out coupon for FREE 
copy of Bulletin 8-213 














State Zip 
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UNIVERSAL- CYCLOP 
SPECIALTY, STEEL 


oS SPECIAL METALS 
FOR SPECIAL APPLICATIONS 




















Your local Universal-Cyclops sales representative, and our metallurgical engi- 
neers are at your service to help in the selection of specialty steels that are 
best for your most exacting needs. All product forms available. 

Here's a brief sample of available literature, which we'll be glad to send if 
you will check those pieces you are interested in. Fill in and mail the coupon 
—or, circle the numbers shown below on the Reader Service Card. We welcome 
your request and the opportunity to serve you. 
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STAINLESS STEELS TOOL AND DIE STEELS (Con't.) ELECTRICAL, MAGNETIC, ELECTRONIC ALLOYS 

C) Fabrication of Stainless Steels (-) MOTUNG 652 High Speed Steels () UNISEAL 29-17 Glass-to-Metal Sealing Alloy 

(Circle No. 300 on Reader Service Card) (Circle No. 305 on Reader Service Card) (Circle No. 309 on Reader Service Card) 
C) Selection of Stainless Steels — (J -UNIMAR 300K Maraging Steel (]_UNISPAN 36 Low Thermal Expansion Alloy 

(Circle No. 301 on Reader Service Card) (Circle No. 306 on Reader Service Card) (Circle No. 310 on Reader Service Card) 
(C) UNILOY HC Corrosion Resistant Alloy () Reference Card on Electrical, Magnetic and 

(Circle No. 302 on Reader Service Card) Electronic Alloys 
(1 UNILOY LR-HB Corrosion Resistant Alloy he HIGH TEMPERATURE METALS (Circle No, 311 on Reader Service Card) 

(Circle No. 303 on Reader Service Card) C) Machining of High Temperature Metals 


; OTHER 
TOOL AND DIE STEELS (Circle Ne. 387 on Reader: Service Cord) () Savings with Precision Rolled Shapes 
(CO UNICUT High Speed Steels ) High Temperature Metals Reference Card (Circle No. 312 on Reader Service Card) 


(Circle No. 304 on Reader Service Card) (Circle No. 308 on Reader Service Card) () This is Universal-Cyclops 
(Circle No. 313 on Reader Service Card) 


0 | would like information on 





NAME aa 


COMPANY 


ADDRESS___ 





CITY 





| UNIVERSAL-CYCLOPS SPECIALTY STEEL DIVISION 


650 WASHINGTON ROAD, PITTSBURGH, PENNSYLVANIA 15228 


CORPORATION 
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What’s happened in materials 
availability in the past nine 
months is proof that a semi-con- 
trolled economy does not work 
very well. It became, in fact, a 
planner’s nightmare. 

Stripped to its essentials, we 
had a booming economy that had 
recovered from its brief recession 
and in practically all sectors was 
operating at its practical capaci- 
ties. Working at cross-purposes to 
it waS— 

e A price-control mechanism that 
wasn’t applied across the board 
but was most stringent against 
such high-visibility and large in- 
dustries as steel and aluminum. 
e An environmental / ecology move- 
ment, coupled with tough national 
and local laws, that required many 
of the basic materials-producing 
industries to concentrate much of 
their capital spending in non-pro- 
ductive directions, forced many 
marginal producers, primarily 
small foundries, out of business, 
and made proposed new plants in 
many sites unwelcome. 

e An energy crisis that encom- 
passed electricity, natural gas, 
and petroleum and its derivatives. 
e And, to top it off, a hodge-podge 
of foreign trade objectives that 
sought on the one hand to limit 
our imports and encourage our ex- 
ports while also developing new 
trading partners and trying to fos- 
ter freer world markets. 

It was inevitable that the “sys- 
tem” developed severe cracks. 

It’s far from clear how it will be 
reassembled. But until it is, 
people in manufacturing will be 
playing by an entirely different 


PRODUCTION’s Manufacturing PLANBOOK: 1974 


MATERIALS— 


rulebook than the one that always 
before had governed. 

Wartime with a Difference. The 
situation with materials has been 
likened to that of wartime, with 
chronic shortages, allocations, 
transportation disruptions, and un- 
der-the-table dealings. 

But the analogy is faulty. 
There’s no “czar” deciding what 
industries are essential and are 
entitled to predetermined amounts 
of material, what production 
schedules they’ll meet, what profit 
margins they’ll get. There’s no re- 
duction in the variety of products 
being manufactured, no let-up in 
domestic and foreign competition, 
no mandate “‘to get production out 
at any cost.” 

It’s an unparalleled situation, 
with no short- or long-term solu- 
tions in sight. 

Working in your favor is the fact 
that strong competition among 
materials suppliers exists. They 
want your business on a long- 
range basis. They realize better 
than ever before that they’re com- 
peting not only with companies 
making the same materials they 
do but also with companies pro- 
ducing entirely different materi- 
als, of which there’s a greater 
variety than ever before. 

Also in your favor is growing 
acceptance of world-wide sourc- 
ing. You’re almost as likely to con- 
sider a potential materials suppli- 
er located in a different hemi- 
sphere as one in a different county 
or state. 

Government Holds the Key. 
You'll, however, continue to be 
plagued by shortages of virtually 


everything your company buys un- 
til one of three things happens: 
demand, in total and on a world- 
wide basis, recedes substantially 
from its 1973 level; supply is in- 
creased through construction of 
new capacity in the basic materi- 
als-producing industries; prices 
are permitted to rise domestically 
to the levels commanded in world 
markets. The last two points are 
closely inter-connected. 

Looking at each materials-sup- 
plying industry, there are different 
governing factors. But the most 
important ones are government- 
generated: pollution abatement, 
price control, and energy and oil 
allocation. 

The shortage of foundry prod- 
ucts, which is universally regarded 
as the most critical, is caused by 
the demise of thousands of foun- 
dries, whose owners decided they 
could not or would not meet the 
clean-air restrictions imposed on 
them. The fuel pinch compounds 
the remainder’s difficulties. About 
one-third of the steel industry’s 
capital investment dollars are go- 
ing into pollution-abatement ef- 
forts. Somewhat the same frac- 
tion of the total is being spent to 
replace obsolete and/or pollution- 
generating facilities, leaving rela- 
tively little for additional capacity. 

On the price-control side, the 
steel and aluminum _ industries, 
particularly, were “caught with 
their prices down” when govern- 
ment controls were _ instituted. 
Steel was under heavy competition 
from foreign producers, and alum- 
inum was over-capacitized going 
into the recession and was selling 





its products at “distress-merchan- 
dise” prices when the boom came 
on. Neither industry is willing to 
increase its capacity to the appar- 
ent current demand level at to- 
day’s low profit margins. Further- 
more, when significant expansion 


comes, it will be next year or the 
year after before it can ease the 
availability problems. 

E. F. Stebbins, vp-operations, 


lron & Steel Division, Interlake, 
Inc., describes the problem: “We 
work very hard at modernization, 
but it becomes more difficult in 
times like these. Most of our re- 
placement of facilities and mod- 
ernization programs are in on-site 
situations. We are crowded in our 
Riverdale and Kentucky plants, 
and obviously in our blast furnace 
plants at Chicago and Toledo; this 
means that essentially you have to 
take an existing piece of equip- 
ment out of operation in order to 
put a new piece in. You obviously 
are going to lose some production 
during this period.” 

Compounding the situation for 
the steel industry were the dol- 
lar devaluations, which suddenly 
made imported steel unattractive 
on a price basis; the rising world 
demand for steel; and absence of 
price control on imported finished 
material and on exported scrap. 

In consequence, U.S.-produced 
steel and aluminum are bargains 


A e 


a 


Two winners on the automotive battleground for lighter weight materials: 
Chevy Vega’s all-aluminum bumper, left, made by Reynolds Metals; and the 
Pontiac Grand Prix rear end panel made of GE’s Valox 


to foreign consumers. One of the 
important raw materials to both, 
scrap, iS commanding record 
prices in the domestic market and 
even higher figures in export mar- 
kets. 

Similar situations apply to cop- 
per, zinc, tin, gold, and all the 
other metals on which industry 
depends. 

Until late last year, plastics 
were the leading runner in the 
race for alternatives to metal. 
Aside from their functional advan- 
tages, which often from a manu- 
facturability standpoint could off- 
set their price disadvantage as 
compared, at first, with zinc and 
aluminum die castings and some- 
times with stamped steel assem- 
blies, here were the materials that 
were finally coming into their own 
in the 1970-1980 decade. Their 
producers were significantly ex- 
panding their capacities. User 
technology had improved. New 
product designs were capitalizing 
on the materials’ unique proper- 
ties. 

Then they ran head-on into the 
oil crisis. 

Howard Dvorak, department 
chief, Hawthorne Works, Western 
Electric Co. Inc., has seen this 
shortage suddenly appear: “We 
have run into shortages of plastic 
parts as our suppliers fail in their 
deliveries.” 


Imminence of the same prob- 
lem is mentioned by Charles F. 
Mores, vp-manufacturing opera- 
tions, Signode Corp.: “It looks like 
plastic strapping will be a problem 
in 1974. Right now, in non-metal- 
lics, our problem is inability to 
supply the demand for our manu- 
factured product, but it looks like 
the plastics will be even tighter 
later on, and we may get into a 
raw materials supply problem.” 

Difficulty with finding substi- 
tutes for presently used plastics is 
a source of worry to John S. Seck- 
er, assistant general manager, Mi- 
cro Switch Division, Honeywell, 
Inc., and to L. Paul Williams, man- 
ager, manufacturing, Controls Di- 
vision, Eaton Corp. 

Says Secker: “We haven’t yet 
seen a shortage of plastics, but 
we’re investigating the rumors. We 
don’t know what our recourses 
could be if the shortage develops. 
We’re deeply committed to plas- 
tics in many of our products, and 
we would be hard-pressed.” 

Says Williams: “As of right now, 
DuPont has advised us that we are 
covered at the same level as for 
the previous 12 months. And we 
have been advised by our poly- 
ethylene suppliers that we are cov- 
ered, but in the same breath, 
they’re also saying: ‘Look out.’ 
We’re told also that neoprene is 
on allocation. 
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“We have gained customer ac- 
ceptance of the plastics we are 
using, and if we are going to have 
to make a change, it cannot be 
done overnight. We use some high- 
ly specialized plastics because of 
the water environment in which 
our products operate. A major 
Shortage of resins would put us 
right up against the wall. We went 
to plastics to get out of brass and 
zinc die castings; to. go back 
would be almost impossible.” 

As 1974 dawned and the oil 
crisis tightened, plastic makers re- 
tained their public optimism, 
promised their regular customers 
shipments on the basis of 1973 
volumes providing the plastics- 
making raw materials would be 
available from the oil refineries, 
but privately conceded their 
growth rate will be slowed. 

There was a swing back to zinc 
and aluminum die castings, al- 
though skyrocketing prices made 
the decision a difficult one for 
many users. 

In looking at the comparison be- 
tween plastics and die castings, 
Larry Levine, manager, manufac- 
turing engineering, Hotpoint Co., 
says he expects much the same 
supply problems from plastics 
vendors that they’ve had in ob- 
taining die castings. 

Impetus for Change. In such a 
sellers’ market, a decline in prod- 
uct development activities by the 
materials producers might be ex- 
pected. That, however, has not oc- 
curred. Materials producers, in 
fact, have intensified their devel- 
opment of special-purpose mate- 
rials, particularly for applications 
where the potentials seem great- 
est or where the danger of losing 
important markets to totally differ- 
ent materials threatens. 

According to a General Motors 
man, the best recent thing that 
happened to grey iron foundry 
technology was GM’s decision to 
go to aluminum for the Chevrolet 
Vega engine. 

Likewise, the automotive indus- 
try’s need to take weight out of 
cars and its development of im- 
pact-resisting bumper systems 
have brought totally new consider- 
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ations into the materials selection 
process. An aluminum extrusion 
now is used for Vega bumpers, 
while, elsewhere, new lightweight, 
high-strength steels have appeared 
for bumper and frame reinforce- 
ments, support brackets, and sim- 
ilar members. 

Aluminum and foam structural 
plastic are under active considera- 
tion for exterior automobile body 
panels, with foam plastic appear- 
ing to have the edge and slated for 


. use in some low-volume hoods and 


decks this year. Structural foam 
already is appearing in place of 
sheet metal in American Motors’ 
glove box door. And looks like it 
will run sheet metal and die cast- 
ings right off the map for office 
machine housings. 

With lighter weight and corro- 
sion resistance strong selling 
points for aluminum and plastics, 
the steel industry has countered 
by developing new galvanized 
products for a wide variety of ap- 
plications and is plastic-coating 
steels to keep them in strong con- 
tention. 

Material conservation, always a 
strong motivation but doubly so in 
a tight materials market, is mak- 
ing more urgent the exploration of 
powder metals in larger parts, 
with significant breakthroughs 
considered imminent. Availability 
of larger quantities of powder me- 
tal at a time when disruption of 
plastic supplies is threatened adds 
to this material’s attractiveness in 
many new directions. 

“We've done some substituting 
with powdered metal parts,” re- 


PA 


Charles Mores 
Signode Corp. 


Materials 


ports J. W. Rose, vp, Metal Prod- 
ucts Group, Bliss & Laughlin In- 
dustries “but our parts tend to be 
small. Our demand is not large, 
and our sources are responding 
well. | don’t know whether our sit- 
uation is typical, but we’ve had 
good deliveries in these products.” 

Aluminum producers, as a group 
and singly, have been prompt to 
exploit the materials conservation 
angle and its relationship to ener- 
gy conservation. While virgin alu- 
minum requires more energy to 
produce, initially, than steel (1.3 
to 1), its recycled use needs only 
5 percent as much energy. Its 
high scrap value and heavy use in 
such easily recycled products as 
cans are giving it an extra margin 
of current acceptance. 

Many end-product producers, of 
course, feel that they cannot 
change from their traditional ma- 
terials because of strong customer 
prejudice. 

Julius Vetter, president, Louis 
Allis Co., points up the difficulty of 
trying to break away from tradi- 
tion. “The hardest thing about try- 
ing to get away from iron castings 
is that Americans still like to buy 
bulk. | sell castings—t sell electric 
motors sitting in castings. 

“Let’s face it, we are not in busi- 
ness to sell what we think is best. 
We are in business to sell what the 
customers think is best. And if 
they think castings are better, 
there is no sense spending a lot 
of money and time investigating 
alternate materials.” 

Other executives, however, feel 
that sudden change from nor- 
malcy now is less disturbing to 
the consuming public—including 
hard-nosed corporate buyers— 
than it would have been a year ago. 

How to Cope. A key question in 
proposed redesigns or initial new 
product designs of new products 
now must be: Is the desired mate- 
rial available? And two corollary 
questions which must be an- 
swered to a prospective supplier’s 
satisfaction are: In what quantity 
will we need the material and over 
how long a period of time? 

“There are a lot of questions in- 


continued on page 104 





We freed our sales 
got better things to do. 
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men because they’ ve 
For you and for us. 


Having our salesmen tied to the phone an- 
swering questions about the status of your order 
wasn t a good way to get results for you or for us. 
So we decided on a better way. 

We freed our salesmen from the telephone so 
they would have more time for problem-solving and 
finding better ideas and better solutions to your 
steel problems. More time to better match Inland’s 
mill capabilities with your steel needs by familiar- 
izing themselves with your manufacturing process, 
materials, and problems. It’s one of the ways that 
helped make us the most reliable steel source in 
the industry. 


But we haven't forgotten your need for fast 
and accurate information. All you have to do now 
is pick up the phone, dial-direct to Chicago, and 
talk to your Customer Service Representative and 
he, in turn, talks to his assistant —the IBM 370. 
Together they provide you with up-to-the-minute 
details and information concerning your order, and 
instant answers to your order inquiry. 

When we freed our salesmen from the tele- 
phone, the results were better for you and for us. 
And they're getting better every day. Inland Steel, 
30 West Monroe Street, Chicago, IL 60603. 


INLAND STEEL 


Our way is better. For both of us. 
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continued from page 101 

volved,” says Donald Lorton, cor- 
porate director of facilities plan- 
ning, Whirlpool Corp. “In the de- 
sign of our product we have to 
look at the impact of commodities. 
Should we make switches? What 
are the alternatives? And if we 
move to a particular material— 
say, a commodity that now re- 
quires a lot of finishing—then we 
have to face up to the energy and 
environmental problems.” 

As long as the over-all shortage 
situation lasts, prospective suppli- 
ers are looking for, and looking out 
for, long-range customers, whose 
needs are reasonably predictable 
and who have good prospects for 
growth. 

In recent months, the materials 
industries have put their regular 
customers on more-or-less formal 
allocation systems, while they’ve 
also concentrated their market de- 
velopment activities in areas that 
seem to promise the largest long- 
range potentials. 

Ron Gallagher, vp and plant 
manager, Sturdi-Bilt Materials 
Handling Division, UNARCO In- 
dustries, Inc., says: “There really 
is no place to go. Mills wil! not 
make light gages for us in hot- 
rolled material. All they’re think- 
ing of is tonnage, and they can 
get a heck of a lot more tonnage 
by rolling 12 gage than by rolling 
15 or 16 gage. Our choice is to 
use the new higher strength steels 
in the light gages.” 

For companies without large 
tonnage requirements, the prob- 
lem seems to be particularly in- 
tense. Monte Craig, vp-manufac- 
turing, Skil Corp., says: “Steel 
availability concerns me more 
than almost anything. It’s very dif- 
ficut for small users like ourselves 
to compete for steel. While we’re 
not major consumers, we’re stil! 
big enough that we buy directly 
from mills.” 

Explaining the steel industry’s 
problems and his corporation’s ob- 
jectives, E. F. Stebbins (Interlake) 
asserts: “Our operating and sales 
objectives for 1974 are to retain 
those customers we have and to 
deliver to them the qualities and 


Monte Craig 
Skil Corp. 


the quantities as best we can with- 
in our capabilities. We feel that 
the only protection for our busi- 
ness in the long run is to do a 
good job for those people who 
have been close and friendly cus- 
tomers over the past years.” 

The steel industry was able to 
make its record level of 110 mil- 
lion tons of finished steel ship- 
ments in 1973 by pulling 6 million 
tons from a now-exhausted inven- 
tory. The shipment rate will, there- 
fore, not be sustained in 1974; a 
short-fall of about 8 million tons, 
including imported material, is an- 
ticipated. Imported steel tonnage 
has been declining since its price 
skyrocketed. And the amount to 
be imported in 1974 is estimated 
at 12 million tons. 

“We've maintained, | would say, 
reasonably good deliveries against 
promises by depleting inventory,” 
explains E. B. Stebbins (Interlake). 
A steel and merchant iron suppli- 


E. F. Stebbins 
Interlake, Inc. 


er, Interlake’s iron inventory 
dropped last year from 141,000 
tons to around 46,000 tons, and 
the same is true, he says, of the 
company’s steel inventory. “We 
have depressed both our semi- 
finished and our finished goods in- 
ventories to levels well below what 
| am comfortable with. The trend 
toward ‘off-the-shelf’ deliveries to 
customers is disappearing, and we 
just can’t produce at the rate our 
customers currently require steel.” 

The cutback in automobile pro- 
duction schedules and the decline 
in housing construction will afford 
some relief from the steel, cast- 
ings, and forgings shortages; and 
as other industries are adversely 
affected by energy shortages and 
consumer hesitancy, the current 
general imbalance between supply 
and demand for virtually all ma- 
aterials may see some reversals. 
The materials suppliers, however, 
will be having their own produc- 
tion problems and may not be able 
to maintain output at 1973 levels. 

Aggressive action by managers 
of materials-consuming companies 
will be needed if their operations 
are to be sustained. What kinds of 
aggressive actions are possible 
and in order? 

The most important single move, 
everyone agrees, is to develop the 
strongest possible ties with your 
suppliers. This may involve bar- 
gaining with your scrap, and some 
of the elaborate conversion deals 
that sprang up in wartime may be 
a possible way of helping a suppli- 
er out of his problems and capaci- 
ty imbalances. James McCarthy, 
manager of manufacturing, Thor 
Power Tool Co., says: “Some of 
the (forging) vendors have advised 
us they have forging capacity if we 
can provide the steel. And, in 
some cases, we’ve been able to do 
this.” Bliss & Laughlin’s J. W. Rose 
concurs: “We’re running into this 
with small suppliers. We find if we 
can offer them our scrap, rather 
than sell it in the open market, we 
can establish pretty good lines of 
Supply.” 

You'll also want to make long- 
term commitments with them. 
Late last year, many important 
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To beat ’em, join ’em. U.S. Steel proposes a new way to make refrigerator 
liners: Use a thin vacuum-formed plastic skin over a 24-gage cold rolled 

steel liner. The plastic weighs less than one-fifth what an all-plastic liner 
would weigh, and the steel costs about one-quarter plastic’s cost per Ib 


materials consumers were saying 
that they had given their key sup- 


pliers firm orders for their 1974 
requirements, and some have giv- 
en two- and three-year promises. 
Materials that early last year had 
had three-, four-month leadtimes 
suddenly went to a year, a year 
and a half, and longer. “Our tight- 
est area and perhaps the tightest 
one for industry generally is cast- 
ings,” says Peter R. Gilezan, direc- 
tor, Operations Analysis, Group 
Staff Services, Chrysler Corp. 

“Here, we’re trying to respond 
to the problem in two ways—our 
in-house molding and casting cap- 
abilities, and drawing from out- 
side suppliers. 

“With outside suppliers, we’re 
making long-term commitments 
far beyond what we in industry 
have done before—three to five 
years. And we’re utilizing casting 
capacities throughout the world. 
lf there’s an increment of capacity 
to be had, it’s from outside suppli- 
ers. To expand our own in-house 
capabilities is not only expensive 
but it’s also slow to come on- 
stream.” 

“We have been working on what 
we Call blanket order policies for a 
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year,” says Robert H. Yanker, 
plant manager, Barber-Greene Co. 
“What we now do is try to forecast 
for a year, and buy accordingly. 
We are dealing with the same ven- 
dors, and this helps establish a 
very good relationship.” James 
McCarthy (Thor) is following the 
same approach: “We have explod- 
ed our requirements through 1974 
in our more critical materials areas 
—forgings, castings, and so on. 
We want to give our vendors an 
indication of our needs so they 
can do a little better planning on 
our behalf.” 

“While our orders are subject to 
change, we let the vendors know 
that we are serious and that it is 
our intention to purchase their 
materials in these quantities and 
we want to continue them as good 
suppliers.” 

There’s no such thing as hand- 
to-mouth buying in such circum- 
stances. Chrysler’s Peter Gilezan 
says the problem is finding some 
way “to get seven days worth of 
materials in seven days. Right 
now, the difficulty is that we’re 
using six or seven days to get five 
days’ supply.” 

To the greatest degree you can 


Materials 


risk, keep your materials flowing 
on a hand-to-mouth basis, allow- 
ing for the likelihood of slowdowns 
from normalcy in your transit 
methods. 

If some of your needs look like 
they'll be decreasing, give your 
supplier this information at the 
earliest possible moment. He'll 
appreciate the favor. 

Tie your computer in with your 
suppliers’ computers. Materials 
releases will be faster and can be 
virtually automatic at both ends. 

If you can, design your products 
to be manufactured in several al- 
ternative materials. Sudden sur- 
pluses of materials are almost as 
likely to crop up this year as sud- 
den shortages. Watch supply and 
price trends carefully. Many user 
companies as a matter of course 
now are publishing materials 
trend reports and shortages re- 
ports for their people’s guidance. 
Tell everyone you talk to what 
you’re looking for; there’ll be a lot 
of spot deals for scarce materials 
made this year based on such 
knowledge. 

Western Electric’s Howard Dvor- 
ak points out that AT&T’s Bell 
Labs watches the markets and 
sources of supply very closely. 
“Whenever we get in a situation 
like this, we generally have the 
resources to find some ways 
around it; this is standard pro- 
cedure in all our operations,” he 
Says. 

“We are constantly looking for 
materials that will perform as elec- 
trical contacts, where now we’re 
using much precious metal. We’re 
trying to reduce our needs for 
those materials that are becoming 
hard to get. While we don’t use 
tremendous quantities, we’re look- 
ing for things that will reduce our 
demand and still be able to per- 
form to the standards that our 
products must have,” he reports. 

Caterpillar Tractor Co.’s man- 
ufacturing manager at its Aurora, 
Ill., plant, Charles Eberhardt, men- 
tions his company’s manufactur- 
ing development group also in 
this connection. “We are looking 
every day at fabrications versus 

continued on page 108 
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Republic goes a step 


further in strand casting 
to help you get a step 


ahead of competition. 


Major improvement in quality. 
> After rolling to 3” sq. 
> etched 1:1 HCI 170° F. 


Our objective: to supply strand cast steel that will help 
you cut costs and increase your processing efficiency, 
sO you Can compete more effectively in your 
marketplace. 

How? By going beyond conventional strand casting 
operations to develop an improved method that 
produces aluminum killed steels for billets and bars with 
better surface quality, sound centers, and less chemical 
segregation. With physical properties as good as or 
better than conventionally cast products. 

To supply the top quality bars you need, we now have 
the latest, most modern strand casting facilities in the 
industry. And from the world’s largest electric furnaces 
making alloy and stainless high quality steels, we are 
producing heats of 250 tons in less than four hours. 


We do more than just make steel. 


Renpublicstec| 


Lay-down operation eliminates bending and straightening. 


Billets are flame cut to length and laid down directly to 
the run-out table. No bending or straightening 
operations. Providing greater end-to-end grain structure 
and chemical uniformity. 

And to ensure you fast delivery, our strategically located 
bar mills are geared up to get the right bars to you, in 
the quantity you need, at the time you need them. 
Enough said here. For more detailed information about 
the advantages of Republic strand casting, just write us 
at: Republic Steel Corporation, Advertising Division, 
P.O. Box 6778, Cleveland OH 44101. 


INDICATE NO. 238 ON BUSINESS REPLY CARD 





continued from page 105 

castings, and the situation at giv- 
en moments will justify what we 
do. 

“In this on-going manufacturing 
group, they are constantly work- 
ing on both the short-range and 
long-range approaches to over- 
coming some of these shortages. 
As fast as improvements come 
along and we can procure the 
new material, we set up an ef- 
fective date; and when the former 
material is exhausted, we swing 
over to the new.” 

Give your suppliers as much di- 
mensional tolerance and/or chem- 
istry leeway as you can. Material 
rejected by a specification-happy 
customer may be suitable for your 
operations, but don’t take such 
risks that your manufacturing op- 
erations will be slowed or your 
product quality will suffer from 
use of marginally acceptable ma- 
terial. 

Look for value-enhancing sub- 
stitutions. Vendors are in position 
to be uninterested in possible 
customers with short-term ma- 
terials problems; they’re extreme- 
ly interested in ones that likely 
will use a different material perm- 
anently if it pans out satisfactorily 
in the given application. Value an- 
alysis hasn’t been forced into hid- 
ing by the strong sellers’ market. 
It remains one of the most ef- 
fective material conservation tools 
and avenues to greater process 
utilization available today. 

The question as Jerome Kriva, 
vp-manufacturing, Hydraulic Com- 
ponents Division, Rexnord Corp., 
sees it remains an economic one. 
“There certainly are alternative 
processes and materials available 
to us, but are they economically 
feasible? 

“We've all spent a lot of money 
for research into the durability and 
life of our products made with 
historical materials. In the past, 
castings have been the easy way 
and the most economical way out 
for us. Where we have products 
that we can make as well from 
steel fabrications, and where the 
technology is such that not much 
research needs to be done, it be- 


L. Paul Williams 
Eaton Corp. 


comes possible to substitute. 

“But where it’s necessary to 
go into a full-scale research pro- 
gram—for example, determining 
whether plastics are substitutable 
for scarcer materials—such an 
approach at this point might be 
questionable.” 

Eaton’s L. Paul Williams agrees 
that changes to use plastics or to 
avoid plastics if they drastically 
tighten in supply would not be 
easy— ‘it’s not going to be done 
overnight,” he warns. 

Emphasize’ standardization 
throughout your organization. Ven- 
dors want to get maximum ton- 
nage, maximum production runs. 
They want to ship bulk. Take ma- 
terials in the largest vendor-sup- 
plied packages you can accom- 
moderate for most efficient han- 
dling at the vendor’s and at your 
ends. Don’t work at cross-pur- 
poses with your inventory objec- 
tives, but through selective stand- 
ardization you may be able to 
bring your over-all inventories 
down, give yourself greater manu- 
facturing flexibility, and give ven- 
dors the large-bulk orders they 
love. 

Examine your product line. You 
may now have better justification 
for rationalizing your product va- 
riety on the twin grounds of 
avoiding the odd-ball materials re- 
quirements you may have and the 
higher equipment utilization you 
can get if identical product runs 
can be lengthened. The customer 
still is king for most industries, 
but he’s a more dollar-conscious 


king than he’s been for some time. 
He may now be looking more for 
value than impressed by variety. 

Look to overseas suppliers. 
Where price is of less importance 
to you than supply, you probably 
can find new foundry, forging, and 
diemaking sources abroad. The 
energy impact and the possibility 
of recession are greater overseas 
than in this country, and a height- 
ened interest in U.S. business is 
in prospect. Quality of such prod- 
ucts, most users Say, is entirely 
satisfactory although shipping de- 
lays may be encountered. 

The director of manufacturing 
for the Communications Division, 
Motorola, Inc., Carl Insel, reports 
that his organization is going off- 
shore for castings and for dies. 
“Some of our critical parts now 
are coming from Portugal, and 
we’re getting dies from Canada,” 
he says, adding: “The quality is 
top-notch. 

“Originally, our interest was pri- 


‘marily in price. But lately, we've 


been looking for availability—for 
alternate sources of supply. Price 
is less of a consideration.” 

Bliss & Laughlin’s J. W. Rose 
concurs: “The price today is not 
necessarily better than for U.S.- 
made products. But with supply 
as difficult as it is, you may be 
willing to pay as much or maybe 
a little more.” 

Put real teeth into your first- 
stage quality contro! activities. As 
products take form in your pro- 
duction operations, they grow in 
value and in usage of many now- 
Scarce materials. Effective ma- 
terials yield takes on greater urg- 
ency for you even perhaps at the 
expense of maximum equipment 
utilization. Also, if there’s a point 
where the product can best be 
salvaged for rework, that area of 
your total manufacturing overation 
may be deserving of a hard, new 
look for ways of bringing the prod- 
uct up to passable quality. 

There has never been greater in- 
centive for materials conservation 
programs, and this should include 
the way stamped parts are nested, 
particularly if the material now is 
being purchased in larger size 
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forms. Just as turning out lights in 
an area that’s not occupied sud- 
denly has stopped raising jeers, 
looking carefully at the form and 
quantity of your scrap and finding 
uses for it may win you some 
points with suddenly materials- 
conscious management. 

“Every good stamping plant has 
a program for cutting down its 
offal,” Harold Bogart, Ford Motor 
Co.’s director, Manufacturing En- 


gineering & Technical Systems Of- 
fice, advises. “But we must con- 
tinue to look at offal as being com- 
pletely wasted and be satisfied 
only with as little removal from 
the rough to the finish as we can 
get. This means, of course, greater 
precision in our forgings and cast- 
ings and in our stampings.” 

Cet Help Where You Can. 
There is never a bad time for 
a manufacturing planner to study 


Materials 


in detail where the materials go 
in his organization. But there are 
some better times than others to 
make this a top-priority project. 
You can get help for this from peo- 
ple who in other times might not 
want to be bothered. And your ma- 
terials suppliers are extremely eag- 
er now to help you use their ma- 
terials to the best possible advan- 
tages. 

Good hunting! « 








useful literature 


Extrusion equipment and 
procedures for ABS resins 
are described in a 10-page 
technical bulletin. (Borg- 
Warner Chemicals) /ndicate 

. -— 

EXTRUSION 
, EQUIPMENT & PROCEDURES 
FOR ABS RESINS 


No. 669 on card. Fastening, 
bonding, and thermal weld- 
ing assembly techniques 
for Cycolac brand ABS are 
described in a 22-page 
brochure. /ndicate No. 670 
on card. The advantages of 
Cycolac ABS are presented 
in a handy 6-page fold-out 
guide. /ndicate No. 671 on 
card. Coatings to provide 
decorative effects or to im- 
prove functional require- 
ments of Cycolac and Cy- 
coloy are described in a 
16-page technical bulletin. 
Indicate No. 672 on card 


A list of current publica- 
tions and films distributed 
by the Lead Industries As- 
sociation, Inc., is included 


in a 12-page booklet. (LIA) 
Indicate No. 673 on card 


Triplematic machines for 
efficient metering, mixing, 
and dispensing of epoxies 


The 
PROFIT 
DISPENSERS 


and urethanes are de- 
scribed in a_ series of 
data sheets packaged in a 
folder. (Hardman) 

Indicate No. 674 on card 


A high-strength low-alloy 
steel for forming complex 
shapes by moderate draw- 


ing or severe bending is de- 
scribed in a 4-page bro- 
chure. (Republic Steel) /n- 
dicate No. 665 on card. 
Cold finished free-machin- 
ing steel is described in a 
20-page brochure. /ndicate 
No. 666 on card. High- 
strength steel bars, special- 


ly processed and stress re- 
lieved, with 100,000 psi 
minimum yield strength, are 
described in a 16-page bro- 
chure. Indicate No. 667 on 
card. Fine-grained gear 
steel that lengthens tool 
life for gear cutters is de- 
scribed in a 4-page folder. 
Indicate No. 668 on card 


Tool steels for the hot ex- 
trusion process are de- 


scribed in a 14-page guide. 
(Crucible Inc.) 


Indicate No. 686 on card 


Design ideas, rubber prop- 
erty definitions, and sug- 
gested uses for nine groups 


Peer 


ELASTOMERS 


of elastomers are presented 
in a 32-page bulletin. (B. F. 
Goodrich Chemical Co.) /n- 
dicate No. 675 on card. 
Properties, characteristics, 
and applications for Geon 
dispersion resins in plasti- 


sol and organso! formula- 
tions are described in a 
16-page bulletin. /ndicate 
No. 676 on card. Physical 
properties of characteristic 
Geon vinyl rigid extrusion 
compounds, and chemical 
resistance data, are detailed 
in a 12-page bulletin. /ndj- 
cate No. 677 on card. 


Structural foam, what it is 
and how it is made, is dis- 


deere en Moe! And hd 


cussed in a 20-page bro- 
chure. (General Electric Co.) 
Indicate No. 683 on card 


Equalloy steels designed to 
achieve the same properties 
as the 8600 and 4100 al- 
loy steels but at consider- 
ably less cost are described 
in a 24-page brochure. (Wis- 
consin Steel) /ndicate No. 
684 on card. A list of 


PO mer. 2 


continued on page 112 





PRODUCTION’s Manufacturing PLANBOOK: 1974 








HOW U.S. STEEL 
SAVED ACUSTOMER 
$200 
ATON! 
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One of our customers, 


a well-known manufac- 
turer of large power 
transformers, was using 
a special high-alloy plate 
steel because of its non- 
magnetic properties. 
Their specifications 
called for a high percent- 
age of nickel—which 1s 
expensive. 
Pete Taylor got 
to thinking about 
this. Hes a Metal- 


Se \urgical Engineer at 
tf y our local office and 


“he knew that our 


YY Austenitic Manga- 


™ nese steel met the 

} non-magnetic 

_ requirements—with 
— a greatly reduced 


nce content. 


He pointed this out 
to our customer—who 
determined that the 
saving amounted to $200 
a ton. At 400 tons a year, 
that’s $80,000 saved! 


INDICATE NO. 


Saving you money, 
whether youre a big cus- 
tomer or small, is just 
one thing our operating 
people and metallurgists 
are constantly trying to 
do. That’s why theyre out 
in the field so much of 
the time—testing, evalu- 
ating, solving problems. 

Theyre ready to 
help you find ways to 
deal with your problems. 
Talk things over with 
your USS Sales Office, 
or write: United States 
Steel, Box 86, Dept. C232, 
Pittsburgh, Pa. 15230. 


(iss) United States Steel 
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standard alloy and carbon 
steels is contained in a 
small, pocket-size booklet 
for handy reference. /ndi- 
cate No. 685 on card 


A 54-page selection guide is 
designed to help select the 
best suited and most eco- 





Carbon and Alloy 
Ba Stews 





nomical bar stock for a 
given application. (U.S. 
Steel Corp.) 

Indicate No. 687 on card 


A series of three informa- 
tive, factual, die casting 
alloy fact books outline the 


parameters of die casting 
aluminum, zinc, and mag- 
nesium. (Doehler-Jarvis Di- 
vision) 

Indicate No. 688 on card 


Tubing design ideas, and 
answers to design and fab- 


rication problems in using 
small tubing, are presented 
in an 18-page brochure. 
(Superior Tube Co.) 
Indicate No. 689 on card 


New magnesium alloys are 
discussed in an _ 8-page 


paper. (Battelle Memorial 
Institute) 
Indicate No. 690 on card 


Precision stampings pro- 
duced by the smooth-edge 
blanking process are dis- 





wontee 


Be PRO CON ELECTRONIC 
Quay aseres 





cussed in a 4-page bro- 
chure. (Harig Manufactur- 
ing Corp.) 

Indicate No. 691 on card 


Three helpful pieces of 
technical literature are of- 
fered by Universal-Cyclops: 
“Machining of Stainless 
Steels,” a 38-page pocket 
size booklet written in 
everyday shop language. /n- 
dicate No. 403 on card. 


High Temperature Metals 
reference card, a handy 3 
by 5 in. fold-out card pro- 
viding analysis information. 
Indicate No. 404 on card. 
A handy pocket size card 
describing electronic, mag- 
netic, and electrical alloys. 
Indicate No. 405 on card 


The properties of Celcon 
acetal copolymer are de- 
scribed in a 30-page bro- 
chure. (Celanese Plastics 





a 


‘CELCON 


ACETAL COPOLYMER 


: | 
| 


Co.) Indicate No. 692 on 
card. The properties and 
processing characteristics 
of general-purpose and heat- 
stabilized nylon resins for 
injection molding are pre- 
sented in a 26-page bul- 
letin. Indicate No. 693 
on card. Balancing unique 
performance requirements 
against cost limits of both 
unreinforced and reinforced 
grades of resins are dis- 
cussed in a 6-page. fold-out. 
Indicate No. 694 on card 








Steel analyses and useful 
data on carbon and alloy 
bars, rods, wire, and semi- 


finished products are con- 
tained in a 54-page pocket- 
size booklet. (Bethlehem 
Steel Corp.) /ndicate No. 
695 on card. An 18-page 
tool steel selector booklet 
includes a section on typi- 
cal metallurgical properties. 
Indicate No. 696 on card. 
Sheet steel products r-ng- 
ing from automobile frames 


to children’s scissors are 
described in a 40-page 
booklet. It describes lam- 
ination steel, and uses of 
prepainted stock. /ndicate 
No. 697 on card 
Comprehensive catalogs on 
seven types of steels pro- 
duced by Armco are offer- 
ed; coil-coated, indicate 
No. 698; high-strength low- 
alloy, indicate No. 699; 
enameling iron, indicate No. 
700; stainless steel pipe 
and tubing, indicate No. 
701; electrical grades, jin- 
dicate No. 702; zinc-coated, 
indicate No. 703; and alum- 
inized Types 1 and 2, in- 
dicate No. 704 on card. 
Armco Steel Corp.) 


Data sheets and applica- 
tion ideas on three types of 
steel, Duxtal coated, YO- 
Flex 90 galvanized, and 
YS-T high-strength cold- 
rolled are available. 
(Youngstown Street & Tube 
Co.) 

Indicate No. 705 on card 


The line of mechanical tub- 
ing produced by U.S. Steel 
in stainless, alloy, and car- 
bon grades is covered in a 
20-p. booklet. 

Indicate No. 706 on card 


Metric and English physical 
properties of steel wire are 
provided on a data sheet. 
Indicate No. 624 on card. 
Selection factors for music 
wire, stainless steel and 
specialty spring wire are 
covered in a 24-p. catalog. 
Indicate No. 625 on card. 
(National-Standard Co.) 


Complete selection guide to 
stainless steels is offered. 
Joseph T. Ryerson & Son, 
Inc.) 

Indicate No. 626 on card 


A value analysis manual on 
cold-finished bars contains 
in its 50 pages a section 
on how to select materials 
for parts. (LaSalle Steel Co.) 
Indicate No. 627 on card 
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Testing Goes Automatic 


Testing and inspection gets to be 
a more important subject on al- 
most a daily basis because of 
product liability dangers, develop- 
ment of automated processing 
methods, greater interest in ma- 
terials utilization, greater em- 
ployee involvement through _in- 
spection of his or her output, and 
preliminary work with metricated 
products. Additionally, under to- 
day’s shortage conditions, there’s 
greater need for checking quality 
of incoming materials. 

It is significant, and a tribute to 
the progressiveness of the makers 
of inspection/measuring/ testing 
equipment, that most companies 
consider this vital area in their 
manufacturing to be reasonably 
well under control. 

It also is significant that more 
companies now look at the devices 
to ensure control of quality not 
as separate entities to be added 
to a processing operation almost 
as an after-thought; these devices 
now frequently are treated as es- 
sential and integral parts of the 
processing operation, occasional- 
ly even controlling the operation. 

For years, industry men have 
been talking about providing qual- 
ity control on a “total” basis. By 
this they mean product design 
with obtainable performance and 
manufacturing specifications clear- 
ly determined, followed by manu- 
facturing operations capable of 
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producing components within the 
required specifications and moni- 
tored to assure this, with the prod- 
uct final-tested to verify perform- 
ance. Manning these operations 
are a workforce and supervision 
that regard the quality of output 
as important as the volume and 
the cost of that output. 

External and internal factors are 
pushing companies very close to 
this total quality control concept. 

One external factor is the con- 
sumerism movement with its de- 
mand, and sometimes its legal re- 
quirement, that each product be 
flawless. Another is foreign com- 
petition, notably from Japanese- 
made products wher? the quality- 
consciousness of the average work- 
person is a source of American 
managers’ envy and where auto- 
matic testing and inspection are 
believed to have progressed be- 
yond that practiced in many Amer- 
ican companies. 

The internal factors are even 
more important. Better identifica- 
tion of the cost of poor quality 
through warranty, scrap and re- 
work probably leads in these. An- 
other is the doctrine of “make it 
right the first time” with its corol- 
lary requirement that faulty com- 
ponents be discovered and elimi- 
nated from the manufacturing sys- 
tem on a timely basis. A third is 
the growing sophistication with re- 
spect to significant product para- 


meters and the development of de- 
tection devices to measure such 
parameters. 

Automaticity a Leading Quality 
Contributor. With the drive on 
throughout industry to improve 
productivity, much of the manu- 
facturing planner’s work in many 
companies is concentrated on au- 
tomatic processes that will elimin- 
ate or reduce the human element 
in parts processing, parts han- 
dling, and parts assembling opera- 
tions. Automatic parts qualifica- 
tion and inspection have become, 
perforce, integral aspects of the 
planner’s overall task. 

The manufacturing engineer, 
the product design engineer, and 
the quality assurance engineer 
are team-planning for the required 
output at the required quality lev- 
el. Typically, the manufacturing 
engineer has responsibility for 
suitabie manufacturing equip- 
ment; the quality control man is 
responsible for specifications of 
the inspection/measurement/ test 
equipment. With greater integra- 
tion of processing equipment into 
manufacturing systems, the roles 
of the manufacturing and quality 
engineers begin overlapping, and 
the automatic equipment they’re 
specifying often shows this. 

In transfer machines, drilling 
and tapping spindles are inter- 
spersed with inspection probes, 
and automatic hole gaging spin- 





dles direct boring tools to com- 
pensate for wear. In grinding ma- 
chines, parts gaging devices con- 
trol wheel feed mechanisms. In 
automatic assembly machines, 
quality verification begins with 
parts qualification, continues 
through the assembly sequences 
with probes ascertaining proper 
part presence and orientation, 
and, finally, ends with functional 
testing of the whole mechanism. 

“There’s no question,” says 
Howard Dvorak, department chief, 
Hawthorne Works, Western Elec- 
tric Co., Inc., “that we’re being 
pushed in the direction of auto- 
matic machines for many of the 
product lines we manufacture. 
And inspection facilities are a good 
example of the trend we’re seeing. 
We have high volumes with rela- 
tively small parts. And we can 
justify the costs involved with 
such setups.” 


“We are not interested in 


whether a piece is junk after we 
produce it,” explains Charles Eb- 
erhardt, manufacturing manager 


of Caterpillar Tractor Co.’s Aurora, 
lll., plant. “We’re interested only 
in producing good pieces, and we 
want to have integrated checks 
right at our machines so that we 
know what we produce is good. We 
need to go further in this direc- 
tion.” 

“We are involved very deeply to- 
day in an automatic testing pro- 
gram that is, from a capital invest- 
ment standpoint, just tremen- 
dous,” adds Richard Huber, gen- 
eral manager of Admiral Corp.’s 
Harvard, Ill., operations. 

“Our corporation committed it- 
self about eight months ago to this 
program, and we are extremely 
enthusiastic about it. 

“In circuit board testing, we 
now can take a girl off the street 
and after about three hours of 
training she can operate a ma- 
chine which punches out a tape 
telling exactly the condition of the 
board, what parts if any are faulty, 
‘and the electrical values of the 
components. 

“This is a go, no-go gate or sys- 
tem. While it represents a large 


Howard Dvorak 
Western Electric Co., Inc. 


Capital expenditure, it also has 
greatly reduced our training re- 
quirements and provided a tre- 
mendous improvement in quality.” 

“In relation to automation which 
bears on the testing and quality 
control subject, we have several 
projects going on now to develop 
equipment where we inspect our 
material while it is in process. 
The idea, of course, is to correct 
any defects early in the system.” 
E. F. Stebbins, vp-operations, Iron 
& Steel Division, Interlake, Inc., is 
describing the qc approach in his 
steelmaking operations, but his 
remarks also are pertinent to every 
industry’s emphasis on sophisti- 
cation in testing equipment, and 
they also illustrate his customers’ 
tightening demands for quality. 

“At our Newport, Ky., plant, 
we're doing something that’s never 
been done before: We’re coming 
up with an automatic gage control 


Richard Huber 
Admiral Corp. 


on our hot strip mill, utilizing x- 
ray equipment interfaced with the 
mill rolls’ hydraulic system. Au- 
tomatic gage control is, of course, 
probably the only way a mill can 
meet its customers’ tolerances, 
which used to be zero plus or min- 
us eight thousandths and now are 
something like minus zero and 
plus four,” he explains. 

Testing and gaging equipment 
suppliers to the metalworking in- 
dustries concur that automation 
and greater automaticity in many 
operations are significantly influ- 
encing their products and their 
early involvement in manufactur- 
ing system design. 

Federal Products Corp. claims 
that “while automatic gaging is 
not the only way to more profitable 
production, it is certainly under- 
exploited and the most promis- 
ing.” Magnaflux Corp. says: “The 
automotive industry, for example, 
is now voicing the very real need 
for further automating all facets 
of in-process production, includ- 
ing in-process mechanized quality 
control systems.” The goal, Mag- 
naflux adds, is “to increase in- 
spection effectiveness and reduce 
over-all production costs.” 

Strong demand for automatic 
gaging in the farm equipment and 
appliance industries, particularly, 
and in many other industries is 
noted by Bendix Corp’s Automa- 
tion & Measurement Division. Its 
director of marketing, Louis C. 
Reichbauer, reports that for the 
moment, at least, and because of 
the energy problem and its attend- 
ant shift of emphasis to smaller 
cars the automotive industry has 
been forced into a “wait-and-see” 
period. Most of the other indus- 
tries are “going great guns,” he 
Says. 

Equipping new facilities is a 
particularly important part of the 
strength of demand from the farm 
equipment producers. 

The Person’s Role. Despite the 
importance of the automation 
trend and the impressiveness of 
the equipment that it has spurred, 
the majority of metalworking’s 
manufacturing and gaging and 
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Gaging and inspection has become an integral part of most transfer machines 
and automatic assembly machines, as in this Buick rear axle differential assembly 
system's station where the ring gear’s runout is being checked. Even where 


machining operations are not so highly integrated, automatic equipment for 
100 percent inspection in preference to checking by the sampling process is 
becoming dominant. And because of product safety considerations, thorough 


quality documentation for many products is being required. 


testing operations still relies heav- 
ily on people. 

Are they competent and moti- 
vated enough to produce quality 
parts is the question a manufac- 
turing planner must determine in 
mapping out the way he’ll develop 
an improvement in his operations. 

He’ll get much argument in a 
group of manufacturing managers 
over whether the average produc- 
tion operator can be trusted with 
the responsibility for quality. Says 
an office machine producer: “We 
try to provide each operation on a 
part with a functional gage, where 
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the operator doesn’t have to have 
taken a course in trigonometry to 
interpret what he is making; but 
it becomes a problem of making 
sure he’s putting the part in the 
gage all the time, instead of wor- 
rying about making the rates and 
knocking the parts out. Is he using 
the gage and if something looks 
fishy will he open up and say 
something about it? Unfortunate- 
ly, on more than a few occasions 
we'll find the people running the 
job irrespective of what the gage 
says so they can make the rates.” 

Yet, in this connection, C. D. 


Seidler, manager, new products 
planning, Teletype Corp., philoso- 
phizes: “By and large, | feel that 
most of the people you have work- 
ing for you want to do a good job if 
they know what the job is. They 
need to be fully aware of and in- 
structed properly on what the job 
requires.” 

A key to the job enrichment 
programs that now are being tried 
in widely scattered companies is 
basic belief that people do want 
to do a good job. The philosophy 
is that most people will work bet- 
ter and will. get greater satisfac- 





tion out of their jobs if they are 
given greater responsibility and 
are trusted to a greater degree. 
An important aspect is giving them 
the opportunity for checking their 
own work and correcting the prod- 
uct if possible. 

L. Paul Williams, manager of 
manufacturing, Controls Division, 
Eaton Corp., says that the testing 
operations in the products where 
his organization is using job en- 
richment have been changed “re- 
markably.” On controls for dish- 
washers, for example, which form- 
erly were assembled on a progres- 
sive line and tested at the end of 
the line, the assembly and test 
work now is given to one person. 
“We have found that quality levels 
have gone up, merchandise re- 
turns have gone down, and our re- 
work has dropped.” On other prod- 
ucts where there are a large num- 
ber of important quality parame- 
ters and functional testing is 


done after subassemblies have 
been made by individual workers, 


the number of rejects ‘“automati- 
cally drops,” Williams says, add- 
ing: “We have yet to see an op- 
eration where this doesn’t hap- 
pen.” 

This approach, he says, wil! not 
apply to all products; some are 
too complex. “It now is used either 
where we have a well-identified, 
functional subassembly or a well- 
identified finished product without 
a great deal of complexity in it. 
The product must be something 
simple enough that the norma! in- 
dividual can handle it, and for- 
tunately many of our operations 
fit into that category. We’re not 
using this approach in our elec- 
tronic products where there is 
is greater complexity,” he explains. 

Some makers of hand gages are 
not able to detect job enrichment 
as an important new factor in 
their overall very heavy demand. 
‘Carl O. Newton, sales vp, L. S. 
Starrett Co., for example, says that 
“all industries seem to be trying 
to increase their facilities, their 
capacities.” His company’s prob- 
lem with respect to meeting the 
over-all demand is caused primari- 


ly by long leadtimes in getting 
new machines. 

Absolute Reliability with Doc- 
umentation. It has been estimated 
that the number of product lia- 
bility suits will double this year to 
more than one million, and Con- 
sultant C. L. Carter, Jr., declares: 
“We have a serious product-liabil- 
ity crisis in this country today.” 

The areas of management risk 
most likely to cause damage to a 
company are, in his opinion, qual- 
ity, reliability, safety, and service. 

The consumerism movement, 
which was to many companies at 
first only a nuisance and primarily 
a problem for the public relations 
or customer service departments, 
has grown far beyond that in its 
impact. The new federal law with 
respect to safety creating a Prod- 
uct Safety Commission will have 
somewhat the same effect on com- 
panies whose products are cited 
as OSHA has had on all compa- 
nies. Quality will have to be plan- 
ned more carefully, produced with- 
out deviation, and documented 
precisely. OSHA-related prod- 
ucts already have had their qual- 
ity requirements tightened, and 
Magnaflux Corp., for one, notes 
there’s been “a general awakening 
of industry to the low-cost ave- 
nues of utilizing nondestructive 
testing to prove quality in the face 
of consumerism and OSHA. 

“The very real threat of prod- 
uct liability problems is strongly 
involved here,” the company ex- 
plains. Defect finding in crane 
hooks, rolling stock, and all han- 
dling devices has given a boost to 
magnetic particle inspection, ul- 
trasonic portable equipment, and 
testing services. 

Julius Vetter, president, Louis 
Allis Co., reports: “We keep a rec- 
ord of all test procedures and test 
results of all motors we produce. 
Depending on the categories of 
motors, the elaborateness of the 
tests and of the record varies. But 
we now must be much more care- 
ful about this documentation.” 

W. J. Shane, director of manu- 
facturing, West Bend Co., points 
up the uncertainties his and other 


C. D. Seidler 
Teletype Corp. 


companies making small electrical 
appliances, for example, are fac- 
ing until the hazardous product 
list is fully developed. 

“We make a cornpopper and 
put it under warranty. But at this 
point, there is no serial number, 
no record. We are hearing that 
maybe we will have to serialize 
each of these hundreds of thous- 
ands of cornpoppers and keep rec- 
ords on them. 

“We’re not sure of the testing 
procedure we'll have to go through 
yet. This will be a wide open field 
for some new work for the testing 
equipment and record retention 
people.” 

Where the volumes are in this 
magnitude, this says “automatic 
equipment” loud and clear to a 
manufacturing planner, and prob- 
ably also says “computer.” 

Such equipment in large varie- 
ty, of course, is presently avail- 
able, and Federal Products Corp., 
which has built more than 1000 
automatic gaging machines, says 
electronic systems for gaging are 
fast becoming the dominant type. 

For testing and inspection of 
electrical/electronic products, 
however, there’s a strong tend- 
ency for users to build their own 
systems, and this creates an in- 
ternal need for highly skilled elec- 
tronics technicians, which are in 
very short supply. 

Teletype Corp.’s C. D. Seidler 
outlines the situation: ‘Testing 
and measurement are something 
we are deeply interested in, espe- 
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Robert Sparkes 
Victor Comptometer Co. 


cially in the electronics area, and 
it does pose severe problems. 

“Whatever you design has cer- 
tain performance characteristics 
and other criteria that it must 
meet with respect to temperature, 
humidity, etc. And everyone in the 
electronics field knows that the 
exotic new electronic components 
are initially very temperamental. 
How do you adequately test these 
things? 

“It usually winds up that the 
testing equipment is special for 
your application. You can buy a 
Standard piece of gear, but it 
doesn’t quite do the test job that 
you want it to do. The test engi- 
neer will always say: ‘I’ve got to 
have a computer.’ So he gets his 
computer and sets it up and pro- 
grams it for the test. 

“Well, we’ve all been bit one 
way or another on some of the 
computer and software problems. 
It always takes a heck of a lot of 
time—much more than the person 
originally forecasted it would.” 

Another man whose company 
now is becoming deeply immersed 
in electronic component testing is 
Robert Sparkes, vp-manufacturing, 
Victor Comptometer Co. “Whereas 
before, we made a large portion 
of our product in-house when we 
were producing electro-mechani- 
cal machines, we now are buying a 
large portion outside. And this 
means we have to have new ways 
of testing,” he says. 

“And the problem of specialty 
testing is that we have to develop 
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the equipment ourselves. You 
can’t buy a package off the shelf 
to test products that are unique 
to your own operation. We buy 
basic equipment, and then put it 
together ourselves.” 

Admiral Corp.’s Richard Huber 
says this also is $.0.P. with them: 
“We have a constant up-dating 
program in our plant with respect 
to testing and inspection equip- 
ment, and we develop most of the 
equipment ourselves. Everyone’s 
facilities have their own special 
problems and limitations, and we 
couldn’t use the same equipment 
that someone else might be using. 
We prefer to do it in-house.” 

Carl Insel, director of manufac- 
turing, Communications Division, 
Motorola, Inc., reports that their 
circuit board and semiconductor 
testing operations are automatic 
and computerized. “In the manu- 
facturing operation, we also have 
a computerized setup for testing 
of the thick film modules the com- 
pany produces. We want to make 
sure they’re good before we put 
them into the circuitry because 
they are difficult to remove once 
they’re in place,” he explains. 

The Japanese, many manufac- 
turers claim, are advanced be- 
yond many American companies 
in their use of automatic inspec- 
tion/ testing equipment in part be- 
cause of the newness of their fa- 
cilities. And because of the 100 
percent inspection such devices 
provide, each of their products is 
more likely to meet total specifica- 
tions than products given statisti- 
cal checks or tested for total per- 
formance only in the prototype or 
on a samoling basis. One hundred 
percent testing is felt by many 
companies to be the only way to 
go as quickly as process changes 
that will accommodate it can be 
made. 

CMMs Gain in Popularity. |n co- 
ordinate measuring machines, of- 
ten used in conjunction with nu- 
merically controlled equipment, 
Bendix-Sheffield’s Reichbauer says 
there’s a growing demand arising 
from small shops. His company 
last year acquired rights to the 
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Portage line of CMMs, which are 
complementary to the popular 
Bendix Cordax machines, and de- 
mand is across-the-board as com- 
panies strive to upgrade their in- 
spection capabilities at the same 
time they’re developing greater ac- 
curacies in their machining capa- 
bilities. 

Falk Corp.’s general works man- 
ager, Henry M. Knauth, for ex- 
ample, indicates that his shop will 
be expanding its inspection equip- 
ment at the same time as its man- 
ufacturing machines. Presently 
capable of manufacturing gears 
up to 40-ft diameter, Falk uses a 
Portage CMM with printed read- 
out, purchase of additional equip- 
ment of this type is in the plan- 
ning stage. 

Automaticity Opens New As- 
sembly Approach. An _ intriguing 
new possibility for improved prod- 
uct quality that automatic measur- 
ment and gaging opens up is se- 
lectively matching components. 
Not new to engine manufacturers 
for such things as cylinder bores 
and pistons, shims and other spac- 
ers, selective fitting may, how- 
ever, relieve some of the high- 
precision machining requirements 
of other products since mating 
surfaces can easily be classified 
and an even more precise fit ob- 
tained than feasible now. 

Potential importance of this 
“new” approach is suggested by 
the automakers’ admission that 
occasionally production-line en- 
gines now can meet some of the 
more stringent future emission 
control requirements by the con- 
fluence accidentally of precisely 
mating parts. 

Metrication’s Influence. An im- 
portant new factor in a manufac- 
turing planner’s considerations in 
the area of gaging/ measurement/ 
testing is his company’s metrica- 
tion plans. 

It is apparent that American in- 
dustry is moving rather rapidly to- 
ward adootion of the metric sys- 
tem and wil! quicken the pace this 
year, regardless of congressional 
action. For many larger compa- 

continued on page 120 





In Automatic Gaging 
we measure up 


to your trust 


There’s a good, solid reason for the more than 
1,000 successful Federal automatic gages 
manufactured during the past 25 years. 
People. Skilled professionals that you can 
trust to do the job right. 


These are experts in automatic inspection, 
size control, classification and sorting, and 
other high precision dimensional measure- 
ment techniques. Their experience in 
dimensional measurement, plus Federal’s 
wealth of statistical gaging data, provide 
unmatched capabilities for the solution of 


hundreds of widely different gaging problems. 


And they can utilize any of five different 








FEDERAL 


A UNIT OF ESTERLINE CORPORATION 











gaging systems (or combinations) available at 
Federal... mechanical, air, electric, elec- 
tronic, or electro-optical. The result is the 
most accurate, efficient, and economical 
gaging application for every job. 

These men represent the caliber of people we 
have in sales, application engineering, design 
engineering, manufacturing, and service. They 
are your assurance of satisfaction in the most 
demanding of automatic gaging assignments. 


Send for new 40 Page Automatic Gaging Catalog. 


Federal Products Corporation, 3240 Eddy 
Street, Providence, Rhode Island 02901. 


0 
a | 


CLOSE CUSTOMER LIAISON Jack Langlais 
(right) ... our V.P. for regional sales in Detroit and the 
Midwest. A real pro who began on the drawing board 
many years ago and has had 10 years’ experience in the 
heart of automatic gaging. Jack’s an idea man, quick at 
grasping your gaging problems. He and his staff provide 
expert technical liaison between you and our designers 
and builders. Art Mannette (left)... assigns an 

“inside man” at Federal who stays with your automatic 
gage from start to finish. Makes sure your gaging needs 
are translated into the most practical, economical 
system. Art manages a team of 15 application engineers 
with gaging experience totaling 231 years. 
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AUTOMOTIVE MARKET COVERAGE €EdChapman... 
manager of Federal’s design and manufacturing facilities for the 
metalworking Midwest. Ed and his people are expert in producing 
high precision, extra rugged automatic gages and transfer line 
gaging like those required by the automotive industry. Federal 
Midwest, number one gage manufacturer in the Detroit area, brings 
more than 20 years of experience to automatic gaging problems. 


DEPENDABLE 
DELIVERY Herb Johnson 


. ... our Operations V.P. and 

MODERN MANUFACTURING B . one of sega reasons why 
Wil Ogden. . . manager of the highly we can make more than 
skilled and experienced production 90% of our deliveries on 
people working in our modern, fully- time. Sometimes it almost 
equipped plant. Facilities include a : , requires Herb at the loading 
complete CAD-CAM program for tape " dock to do it. But it keeps 
control of machines. This progressive us honest on delivery. And, 
method minimizes engineering by when we “just can’t make it” 
building a wealth of statistical data. ... you know it, before 

anybody makes any 

commitments. 


Ta 
ALG T a, 
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CREATIVE ENGINEERING Frank Savicki INSTALLATION AND TRAINING Sid Gorter, 
(left)... creative designer and electronics expert an installation and service engineer with more than 
with an enviable record of great gaging ideas. 23 years experience, ensures a smooth “‘start up” of 
His know-how has helped manufacturers protect your automatic gage .. . on time. Like-the rest of our 
precision and profits on products ranging from service personnel, he makes sure the gage operates 
pistons to golf balls. Chances are, he and his 30 men per specifications and that your people are thoroughly 
have already solved your problem... and refined trained. Service Engineers like Sid are strategically 
the original solution in the bargain! located to give you fast, expert assistance when 

you need it. 
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continued from page 117 

nies, mostly those with substantial 
overseas manufacturing opera- 
tions and/or overseas sales, last 
year was the “decision year.” |m- 
plementation is just beginning, 
and generally on products of new 
design. 

Gage makers see a sharp up- 
swing in demand for metric prod- 
ucts, which will intensify; what's 
now a trickle will become a flood. 

Many of the ultra-sophisticated 
programmable gaging devices can 
be converted to metric measure- 
ment by simple adjustment or the 
flick of a switch, but simpler gages 
will be replaced with metric-read- 
ing instruments as needed. 

Bendix-Sheffield’s Reichbauer 
says about 50 percent of his com- 
pany’s coordinate measuring ma- 
chines with digital readouts are 
being ordered with the metric 
readout option. There’s substan- 
tially less demand for metric-read- 
ing instruments than that percent- 
age, however, in the hand-gage 
area and the small inspection de- 
vices made by L. S. Starrett Co. 
“A very small percentage of our 
production currently is for metric 
products,” says its sales vp, Carl 
Newton. 

Several end-product manufac- 
turers are avoiding the problem 


of dual-dimensioning drawings 
and dual-reading instruments by 
segregating their metric product 
manufacturing operations as much 
as they can from their inch-based 
products. The possibilities of op- 
erator error, they feel, is greatly 
reduced by this approach. 

Caterpillar Tractor Co., which 
was one of the first domestic com- 
panies to heavily commit itself to 
metric units for all new product 
designs and drawings, also intends 
to manufacture its new parts to 
the metric units using metric 
gages. 

As a part of its conversion plan, 
it developed a computer program 
that converts metric units to their 
U.S. customary equivalents. This 
program’s printout then is at- 
tached to each product drawing. 
Its purpose is primarily adminis- 
trative—to aid stock control, tool 
selection, etc.—but initially it also 
provides a double-check against 
dimensioning errors. 

This computer program is being 
made available for other manufac- 
turers by Caterpillar, with distri- 
bution beginning early this year to 
be handled by the National Bureau 
of Standards at a price not yet 
set but expected to be in the 
neighborhood of $500. NBS, mean- 
while, is trying to obtain another 


computer program converting cus- 
tomary units to metric units. Such 
a program then might be offered 
with the Caterpillar package. 

There’s little published material 
yet giving manufacturing planners 
a guide for their own companies’ 
metric conversion. But one of the 
most comprehensive pilot pro- 
grams that’s being conducted is, 
fortunately, one that will be made 
public in great detail. The Law- 
rence Livermore Laboratory has for 
a year been engaged in a pilot me- 
tric changeover, involving in-house 
manufacture of a variety of me- 
tric design parts and the contract- 
ing outside of others. 

The program is a “cold-turkey” 
approach, avoiding dual-dimen- 
sioning. However, the machine 
tools are not being converted un- 
til they’re due for replacement. 
Only inspection devices are con- 
verted because their cyclical re- 
placement would be too slow to 
permit the orderly and timely me- 
tric conversion. 

Integrated contractors for the 
Atomic Energy Commission have 
adopted the Livermore Plan as 
their model, and more details of 
it can be obtained from Metric 
Project Officer, Lawrence Liver- 
more Laboratory, P.O. Box 808 
L-123, Livermore, Calif. 94550. @ 





A collection of material on 
GE’s Neutrography service, 
a visual nondestructive tech- 
nique now available for in- 
ternal inspection of com- 
ponents and structures, is 
contained in a handy file 
folder. (General Electric Co.) 
Indicate No. 631 on card 


Two application notes, one 
8-pages and the other 24- 


useful literature 


instruments, 


Corp.) 


gages, 
gaging accessories. 


and 
(Alina 





pages, show how to use las- 
er interferometers in the 
machine shop, metrology 
lab, and quality assurance 


department. 
ard) 
Indicate No. 632 on card 


(Hewlett-Pack- 


“Go Millionths ...Go” is a 
94-page guide to measuring 


Indicate No. 633 on card 


Force and weight measuring 
instruments for straight line 
productivity are described 


in a 12-page brochure. 
(Martin Decker Co.) /ndi- 
cate No. 634 on card. Crane 
scale applications unlimited 
are described in a 4-page 
brochure. /ndicate No. 635 
on card. Load cell applica- 
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tions unlimited are describ- 
ed in a 12-page brochure. 
Indicate No. 636 on card. 
Weigh it as you lift it is the 
subject of a 4-page bro- 
chure. /ndicate No. 637 on 
card 


Fundamental optical com- 
parator techniques are de- 
scribed in a 42-page bro- 


chure. (Jones & Lamson). 
Indicate No. 638 on card. 
Why you should use a J&L 
comparator for presetting 
tools is presented in a 10- 
page brochure. (Jones & 
Lamson) /ndicate No. 639 
on card 


Direct reading optical gages, 
in inch or metric, are de- 
scribed in a 4-page bro- 


chure. (Bausch & Lomb). 
Indicate No. 640 on card. 
A linear digital incremental 
measuring system is de- 
scribed in a 4-page bro- 
chure. Indicate No. 641 on 
card. A variety of precision 
measuring instruments and 
scales are described in a 4- 
page brochure. /ndicate No. 
642 on card. Precision rules 
and scales are described in 
a 4-page brochure. /ndicate 


No. 643 on card. Master 
scales and grids, ruled on 
an NC machine with one 
microinch resolution, are 
described in a 4-page bro- 
chure. Indicate No. 644 on 
card 


A 12-page guide to appa- 
ratus for measuring push or 
pull loads, tensile strength, 
and gripping strength in- 


cludes portable and bench- 
type testing machines. (Am- 
etek/ Hunter Spring) 

Indicate No. 645 on card 


A 24-page pocket-size hand- 
book lists metric to English 
and English to metric con- 


version tables for use with 
measuring tools. (L. S. Star- 
rett Co.) 

Indicate No. 646 on card 


A laser transducer designed 
to be built into NC machine 


tools, coordinate measur- 
ing machines, and the like 
is covered in an_ informa- 
tion file made up of a 6- 
page brochure and data 
sheets. (Hewlett-Packard) 
Indicate No. 647 on card. 
Remote Laser Interferome- 
try is described in an 8- 
page brochure. /ndicate No. 
648 on card. Calibration of 
a surface plate with a las- 
er measurement system is 
described in a 22-page bro- 
chure. /ndicate No. 649 on 
card. Principles of automa- 
tic compensation, a laser 
measurement system, is de- 
scribed in an 8-page bro- 
chure. Indicate No. 650 on 
card. New straightness and 
calculator options, a laser 
measurement system is pre- 
sented in a 24-page bro- 
chure. /ndicate No. 651 on 
card. The Hewlett-Packard 
Journal is a 16-page book- 
let dealing with laser in- 
ferometers and a variety of 
their applications in measur- 
ing lengths. /ndicate No 
652 on card 


Nondestructive testing 
equipment, chemicals, and 
methods are described in a 
24-page brochure. Includes 
magnetic particle, fluores- 


Pe-T-s 
TEST AND PROFIT 


cent, and dye penetrants. 
(Magnaflux Corp.) Indicate 
No. 653 on card. Floures- 
cent penetrant testing (Zy- 
glo inspection) is described 
in a 16-page brochure. /n- 
dicate No. 654 on card. 
Testing crane hooks, chains, 
lift trucks, power presses, 


and other production ma- 
chinery for cracks, using 
Magnaflux, is described in 
a 4-page brochure. /ndicate 
No. 655 on card 


Leak test stands, carburetor 
test stands, and other en- 
gine testing equipment are 
described in a literature 
package. (Scans Associates, 
Inc.) 

Indicate No. 656 on card 


Dynamic analysis as a 
means for tracing and re- 
ducing vibration and noise 
is described in a 14-p. bro- 
chure. (Spectral Dynamics 
Corp.) 

Indicate No. 657 on card 


The Del-Con 
tronic test, 
monitoring 
described 
packet. 
Division, 
Corp.) 

Indicate No. 658 on card 


line of elec- 
control, and 
equipment is 
in a_ literature 
(Delco Electronics 
General Motors 


Basic primer on conversion 
to the metric system, with 
special emphasis on how to 
read metric tools is offered 
by Brown & Sharpe Manu- 
facturing Co. 

Indicate No. 659 on card 


Guide to surface measure- 
ment and surface texture is 
provided in Gould Inc.’s 
Measurement Systems Di- 
vision 16-p. booklet. 
!ndicate No. 660 on card 


A wide variety of optical 
and electronic measuring 
instruments is described in 
a 20-p. booklet from Eh- 
renreich Photo-Optical In- 
dustries, Inc. 

Indicate No. 661 on card 


The complete line of Ben- 
dix-Sheffield-Portage dimen- 
sional measuring equip- 
ment, including automatic 
systems, is featured in a 
24-p. catalog. Indicate No. 
662 on card. A 12-p. book- 
let describes the division’s 
metrology services. /ndi- 
cate No. 663 on card. Au- 
tomation & Measurement 
Division, Bendix Corp.) 
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Electrostatic Spray... 


best way to slash 
finishing costs 


Electrostatic charging of atomized 
paint or powder particles attracting 
them to a grounded workpiece results 
in a ‘““wraparound” spray pattern. This 


reduces overspray by as much as 60%. 


In addition, it results in: 
e Faster application; reduced labor 
costs up to 25% 


INDICATE NO. 242 ON BUSINESS REPLY CARD 


Nordson Airless 
Electrostatic 
(NALE Series) 





Choose from these three systems: 


Write for Electrostatic booklet. NORDSON 
CORPORATION, 383 Jackson Street, Amherst, Ohio 
44001. Phone 216-988-4473. Also available in Canada 
Mexico, Europe, Asia, Australia and South Africa 


Thicker film build without sags 

and runs 

Excellent coverage of edges 

Uniform coverage of recesses and 
blind surfaces 

Cleaner operation ... less pollution 
Less booth clean up time and expense 
Less operator skill required 


For Better Ways to Apply 
Coatings and Adhesives 














Nordson Air 
Electrostatic 
(NAE Series) 


Nordson Powder 
Flectrostatic 
(NPE Series) 


Painting,Cleaning, Plating 


Painting is the most common, and 
most economical, production fin- 
ishing process. Plating is the other 
principal finishing method. And 
cleaning is essential to both. 
Users are having difficulties in all 
three areas, and the PLANBOOK 
cites some of these difficulties, 
some approaches being taken, and 
some vendor recommendations. 


PAINTING 


Today, electrostatic spray paint- 
ing is being widely used; however, 
numerous operations are utilizing 
the air pressure spraying systems. 
Both systems have definite values 
in terms of finishing, and the se- 
lection of a process is determined 
primarily by the parts’ configura- 
tion. The air pressure method pro- 
vides maximum flexibility and ca- 
pability for a wide array of parts. 
Electrostatic spray painting fea- 
tures include consistent and uni- 
form paint film with less over- 
Spray and subsequently less mate- 
rial loss. 

Modern production painting sys- 
tems are highly sophisticated au- 
tomatic operations. Parts to be 
painted are hung on a moving 
monorail conveyor, transporting 
them through a paint spray booth 
and a drying or curing oven to an 
unload area. Such painting sys- 
tems usually perform the opera- 
tions without manual intervention 
when properly “tuned.” 

However, numerous influencing 
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factors involving personnel and 
allied equipment create several 
common problems in connection 
with paint finishing systems. An 
expert, Joseph E. Ziegeweid, indus- 
trial training manager at Graco, 
Inc., highlights these problems as 
a way of helping manufacturing 
engineers alleviate them in their 
future planning. 

Most production painting prob- 
lems fall into five primary cate- 
gories: commercial considerations, 
environmental conditions, finish, 
equipment, and personnel. 

Commercial considerations in- 
volve the equipment builder, paint 
supplier, and user. They include 
concentration on buying and sell- 
ing—but not at the expense of 
“using.” Better coordination be- 
tween all factions is needed. One 
solution is for equipment builders 
and paint suppliers to jointly ac- 
quaint a user’s production line 
personnel with exactly how the to- 
tal package is expected to operate 
in the manufacturing plant en- 
vironment. 

Environmental conditions repre- 
sent an area where quite often a 
lack of coherence exists within a 
production plant. Failure to con- 
sider the total balance needed for 
an efficient production painting 
system is the primary difficulty. 
Consideration of the supply with- 
in a plant is an excellent example. 
In some operations, excessive air 
is exhausted from one area of the 


building while an overworked 
makeup system in another area 
can’t possibly meet the demands. 
Additional in-plant environmental 
problems include vapor degreas- 
ers contaminating the atmosphere 
in the area of baking or curing 
ovens; lack of preventive mainte- 
nance that allows painting equip- 
ment to operate until it breaks 
down; inadvertent adjustment or 
changing of oven temperatures to 
accommodate a new product with- 
out regard to an existing product 
being processed; no attention to 
ancient and dirty lighting fixtures 
used with or near a new, expens- 
ive automatic painting system. 
Finish sometimes is an area 
where the penny-wise and pound- 
foolish approach is taken. Use of 
low quality painting materials to 
reduce costs usually provides an 
equally poor quality finish. Sub- 
standard paint normally contains 
inadequately ground pigments 
which tend to clog spray nozzles 
and excessive thinner which con- 
tributes to sags, runs, inadequate 
coverage, and drying problems. 
Equipment can present a seri- 
ous problem in painting because 
a wrong tool simply can’t perform 
a good job. Additionally, the wrong 
type of painting process seriously 
impairs the economics of a finish- 
ing operation: A system incapable 
of handling the volume of large- 
size parts cannot produce consis- 
tently high quality finished parts. 
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An electrogasdymanic tunnel powder coating system at the Sherwin-Williams plant in Pontiac, 
Ill, is claimed to virtually eliminate overspray. The eight-gun system features 97 percent 
deposition efficiency and no cross-contamination when alternate colors are being sprayed 


Excessive air drafts in the water 
curtain seriously effect the spray 
nozzle pattern; drafty curing ovens 
with widely varying temperatures 
produce poor quality finishes. Dir- 
ty conveyor hooks on electrostatic 
systems provide weak electrical 
connections which contribute to 
unpredictable quality. 

Personnel problems usually re- 
volve around lack of training and 
experience. Operators often are 
assigned to oversee a highly so- 
phisticated painting system with- 
out being taught why or how the 
system operates. Adding to the 
personnel problem is the high 
turnover rate, and hard-learned 
experience is lost when an em- 
ployee moves or is transferred to 
another job assignment. 

Commenting further on prob- 
lem avoidance, a DeVilbiss spokes- 
man adds: “Strong knowledgeable 
production line supervision is one 
solution to numerous painting 
problems. Overations with well- 
trained operators capable of han- 
dling a spray gun with proper 
triggering coupled with an un- 
derstanding of fluid viscosities 
and temperatures invariably ex- 
perience few problems. Such op- 
erations also produce consistent, 
high-quality painted parts. 


“Good housekeeping, including 
maintenance, is another produc- 
tivity asset. Ultra-clean surround- 
ings, properly cleaned parts, elim- 
ination of air-borne dust, and op- 
erators with clean clothing help 
avoid blemishes on the finish 
painted parts.” 

Users Speaking. Despite its 
widespread and long-term use, 
painting still is causing many 
companies severe problems. To 
some degree, the problems can be 
attributed to rapid growth within a 
company. Some have outgrown the 
economic usefulness of their 
finishing systems, but are hesitant 
to make the investment required 
for a new system. 

The problem with a system that 
lacks flexibility is told by Louis 
Allis Co.’s president, Julius Vetter: 
“One of our painting operations 
consists of rust-proofing about 200 
different varieties of castings. 
They range from about 1% in. in 
diameter to nearly 48 in. in di- 
ameter and up to 48 in. long. 
Adding to the variety, some cast- 
ings contain fancy contoured 
cores, others have holes, and a 
few versions are flat. 

“Each casting is rust-proofed 
when received from the foundry 
because they are stored outside 


for up to six months. Our manual- 
ly operated paint spray method 
is not efficient, or economical in 
my opinion, but it is the best sys- 
tem available for the job. Several 
alternate methods have been at- 
tempted, including dipping, flow 
coating, and electrostatic, but 
none performed to our satisfac- 
tion. Our problem concerns the 
wide product mix of castings, and 
we are looking for a beter method 
of rust-proofing.” 

A major appliance manufactur- 
er is. looking to the equipment 
builders and materials suppliers 
for help in improving porcelain 
finishing operations. “Whirlpool 
Corp. is extremely conscious of 
finishes,” says Donald Lorton, cor- 
porate director of facilities plan- 
ning. “Household appliances such 
as laundry equipment operate in 
a very hostile environment such 
as bleaches, detergents, etc., 
which necessitate a high quality 
and durable finish. 

“We are investigating improve- 
ments in the porcelain finishing 
area. If possible, lowering the por- 
celain firing temperature from the 
present 1400 to about 600 de- 
grees could make a significant 
contribution to the energy crisis. 
| think both the eqiupment build- 
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ers and porcelain suppliers can 
help us in this venture.” 

Importance of Cleaning 
Stressed. Basically, preparatory 
cleaning operations are vital to 
the quality of either a painted or 
plated finish. Surface finish im- 
perfections often can be traced 
to inferior cleaning operations. 
Another major appliance manu- 
facturer is experiencing such a 
problem. 

Larry Levine, manager of manu- 
facturing engineering at Hotpoint 
Division of General Electric Co., 
reports: “My most difficult prob- 
lem is cleaning welded compon- 
ents; unclean parts cause scrap 


Larry Levine 
Hotpoint Co. 


which is not detectable until af- 
ter finishing. 

“The primary problem involves 
appliance main panels to which 
are welded brackets, gussets, etc. 
They then are processed through 
cleaning and enameling opera- 
tions and fired at 1500 degrees. 
Oil, grease, or weld flux results in 
black spots after baking the enam- 
el—this represents scrap parts. 

“| think improved monitoring 
for the phosphate cleaning sys- 
tems would help alleviate our 
problem. Understandably, temper- 
atures of pickling solutions and 
chemical balances are vitally im- 
portant to good cleaning. How- 
ever, the system gets out of bal- 
ance during production surges 
when more tonnage of material 
than normal is processed. Obvi- 
ously, the baths and solutions 
should be modified to accept these 
conditions. | think the systems’ 
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controls could be improved and a 
monitoring system added to warn 
when critical elements begin to 
creep from normal.” 

Cleaning and deburring is a vi- 
tal concern with another manu- 
facturer. Jerome J. Kriva, vp- 
manufacturing, Hydraulic Com- 
ponents Division, Rexnord Corp., 
says: “The entire field of clean- 
ing and finishing of production 
parts is one big problem. Despite 
the technological advancements 
there are numerous companies to- 
day employing people with den- 
tal picks removing burrs. 

“Cleaning and deburring is one 
of our inherent problems in the 
manufacture of hydraulic compon- 
ents. These parts must approach 
surgical cleanliness to provide high 
quality reliable hydraulic opera- 
tion. Our problems concern chips 
buried in castings, burrs, imbed- 
ded grit, etc., and the rust-proof- 
ing of these components. 

“Ultrasonic cleaning is among 
the processes being investigated. 
However, an ultrasonic system 
capable of handling our large va- 
riety of parts represents a sub- 
stantial capital investment. We are 
hoping to discover an economical 
and practical method of cleaning 
and finishing. 

“We are making some progress 
in the deburring area with a new 
Extrude Hone machine to deburr 
hydraulic valve spools. These parts 
contain several drilled and cross- 
drilled holes with difficult-to-re- 
move burrs. And, these burrs 
must be removed. The Extrude 


Jerome J. Kriva 
Rexnord Corp. 


Finishing 


Hone, or abrasive media, process 
appears to offer a solution. Experi- 
ments are in process to discover 
the most efficient method of in- 
jecting and removing the abras- 
ive material. We’re close, but not 
entirely satisfied with our method. 

“Painting is another problem 
area. | think we—all manufactur- 
ers—should evaluate our finishing 
methods more carefully. In far too 
many cases, parts or products are 
finished by painting on a whim, or 
because a similar product was 
painted, not because it is the best 
process for the product. And, let’s 
not forget that new production 
painting systems with built-in flexi- 
bility and modifications to comply 
with OSHA represent a consider- 
able investment. 

“But, how often do we ask our- 
selves: ‘Does the customer real- 
ly want or care if the product is 
painted?’ Maybe precoated mater- 
ial could have been used; perhaps 
the product could have been dip 
coated; maybe fluidized bed coat- 
ed with plastic, etc. 

“The point is, we are so pre- 
occupied trying to meet produc- 
tion schedules and trying to ob- 
tain new equipment to conform 
with state and federal regulations 
that we don’t honestly know exact- 
ly what our customers want or 
what they will accept.” 


POWDER COATING 


Recent technological develop- 
ments have made the electrosta- 
tic powder coating finishing pro- 
cess a competitor of wet paint 
spraying. Although powder coating 
has been used for some time pre- 
viously in Europe, it was _ intro- 
duced in the U.S. about 1956. The 
process today is making signifi- 
cant in-roads and is finding appli- 
cation in most industries. 

The automotive industry, of 
course, represents the largest po- 
tential for powder coating. And 
both domestic and foreign auto- 
makers are investigating the pros 
and cons of powder coating. At 
its Sagama plant, Honda Motor 
Co. Ltd. of Janan is in production 
of its new Civic model car painted 





fO 

| 
eSHSS 
VUPOID 
SVIGD 
SOSOs 
HFVOVS 
BS OF 
iy y 
he! - 





Deburring with a flash is accomplished in this Surftran machine utilizing the Thermal 
Energy method. Acontrolled gas mixture of hydrogen and oxygen under pressure flash- 
ignites and burns at 6000 degrees, oxidizing the most difficult to remove burrs 


by the world’s first powder coating 
process for entire motor car bod- 
ies. The system was engineered 
and built by DeVilbiss Co. Honda 


Officials term the installation a 
landmark in emission-free car 
painting. In the U.S., a General 
Motors Corp. pilot facility at 
Framingham, Mass., and Ford 
Motor Co.’s Metuchen, N.J., opera- 
tion are conducting extensive pro- 
duction tests. The two operations, 
in total, have powder coated thou- 
sands of autos, and say a superior 
auto finish is being produced. 
Powder coating offers numerous 
advantages over wet paint spray- 
ing. The most important is envi- 
ronmental control. The 100 per- 
cent power compounds do not 
contaminate the atmosphere with 
solvents or volatile vapors. A sig- 
nificant reduction in maintenance, 
labor, material handling, and re- 


jects also are among the prime 
benefits. 

Power coating provides a sur- 
face finish equal to or better than 
wet paint spray. Consistent films 
can be applied as thin as .5 mils 
with a superior coverage in wrap- 
around areas and on edges. 

Multiple-color finishing, how- 
ever, presents one of the major 
difficulties with powder coating. 
Color changing also affects the 
economy. About 96 percent of the 
overspray can be recovered and 
reused when a single color is ap- 
plied. However, color changes pre- 
clude the use of reclaimed powder 
except for a prime or undercoat. 

The Users. One manufacturer 
who converted to electrostatic 
powder coating improved its pro- 
ductivity 100 percent. A recently 
installed fully automatic DeVilbiss 
electrostatic powder coating sys- 


tem at the Fire Protection Divi- 
sion of Ansul Co. is finishing outer 
shells for hand fire extinguishers. 
In addition to the productivity im- 
provement, the powder coating af- 
fords a 300 percent better resis- 
tance to salt spray. 

Among users investigating the 
process is Caterpillar Tractor Co., 
whose manufacturing manager, 
Charles Eberhardt, reports: “Our 
research department is investigat- 
ing both water base paints and 
powder coating. Caterpillar plants 
in Belgium and Viet Nam are using 
water base paints for finishing 
farm implements. We have sent 
engineers to visit those plants and 
observe the processes. An evalu- 
ation program is in progress to 
determine which is the best finish 
coat for our products.” 

Donald Lorton, corporate direc- 
tor of facilities planning at Whirl- 
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pool Corp., also reports interest 
in powder coating: “Whirlpool 
Corp. has conducted powder coat- 
ing evaluation programs. One of 
our plants is about to begin using 
a powder coating system. We in- 
tend to obtain a superior surface 
finish and develop some basic pro- 
duction type information.” 

However, Larry Levine, man- 
ager-manufacturing engineering, 
Hotpoint Division of General Elec- 
tric Co., takes a different stand 
on powder coating. “Powder coat- 
ing is not a serious consideration 
in our business,” he says. “We 
have investigated and evaluated 
the process, but do not anticipate 
its use in the near future. Our 
products require glass enamel fin- 
ishes which provide good resis- 
tance to heat, food acids, etc. In 
our opinion, dry powder coating 
does not provide a finish comply- 
ing with our specifications.” 


PLATING 


Plating is a finishing process 
used primarly to provide a decor- 
ative or protective surface finish 
and sometimes both. Most produc- 
tion plating operations use the 
metal deposition process, which 
is capable of depositing or plating 
nearly any type of metal or alloy. 
However, chrome, copper, and 
nickel are the most common 
metals plated. 


Usually, rack or barrel systems 
are used. Generally, smaller size 
uniform parts are better suited 
to barrel plating. Most plating 
systems are automatically actu- 
ated through an indexing mech- 
anism controlled by a sequence 
timer. Parts to be plated progres- 
sively pass in and out a series of 
chemical cleaning solutions, elec- 
trically charged plating tanks, and 
pure water rinse baths. 

Strong chemicals and acids are 
used in the cleaning solutions and 
some give off objectionable odors. 
Other chemicals such as cyanide 
are poison. OSHA regulations, 
which took effect in 1971, man- 
dated numerous safety measures 
necessitating significant expendi- 
tures for plating operations. Other 
environmental requirements have 
compounded the problem. 

A large number of smaller con- 
tract platers claim they can’t com- 
ply with the OSHA regulations and 
plan to quit the business; several 
already have closed their shops. 
As a result, obtaining quality 
plating with reasonable delivery 
promises rank high among manu- 
facturers’ problems. 

L. Paul Williams, manager-man- 
ufacturing, Controls Division of 
Eaton Corp., says: “The entire area 
of plating is a difficult problem in 
our operations. We produce a 
large number of stamped parts 


Finishing 


which require plating. The prob- 
lem is locating a reliable contract 
plater. They are continually going 
out of business because of the 
OSHA regulations. 

“We are not considering devel- 
oping captive plating operations. 
However, other finishing methods 
are being evaluated. Galvanized 
metals offer some advantages as 
do some other precoated materi- 
als. The problem is not licked as 
yet, and the research is continu- 
ing.” 

Builders of plating equipment 
and suppliers of material, of 
course, are aware of tne OSHA 
problems and provide the best 
available technical advice. For ex- 
ample, Udylite Co.’s Richard Fel- 
lows, corporate director of OSHA, 
is deeply involved and has been 
instrumental in rewriting and ob- 
taining a modification in the reg- 
ulations to make the requirements 
more feasible in line with industry 
practices. 

For companies planning to add 
plating operations, or those ex- 
periencing difficulties with exist- 
ing eouipment, the following tips 
are offered by another Udylite 
spokesman, Edwin Hoover, direc- 
tor of customer services: 

Conduct comprehensive pilot 
studies to accurately determine 
the correct pre-plating cycle. The 
study should include cleaning and 


A huge Udylite tape-controlled double hoist rack plater at Rogate Industries, Inc., plates over 57 million plastic parts 

annually for the auto industry. Similar size equipment is utilized only within captive automobile plating operations 
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OMF is expanding the Worid of Metal Finishing 


There are more and 
better ways of finishing 
metals today—and 
the biggest single 
iD \ reason is Oxy 
V2 Metal Finishing 

r Lo Corporation. 
‘ \e Each OMF division 
—Udylite, Sel-Rex, 
Parker—isthe largest, most 
experienced source of ex- 
pertise in its special segment 
of the metal finishing world. Now 
they all work together—sharing re- 
search, personnel, resources— 
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uniquely offering an inte- el 4 


grated service to an industry grow- 
ing ever more complex. 

One important result of this col- 
laboration: a whole new line of sur 
face conditioners for uses ranging 
from cleaning to plating on plastics. 
Only OMF could have achieved it— 
for it synthesizes Parker's leader- 
ship in surface conditioners, 
Udylite’s acknowledged experi- 
ence in the complete plating pro- 
cess, and all the 

specialized knowl- 

edge amassed by 
Sel-Rex in pre- 
cious metal plat- 
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ing for functional and decorative 
applications. Another unique con- 
tribution of OMF is its special 
Environmental Services Group, 
pooling the expertise of the three 
divisions in treating and reducing 
polluting wastes to acceptable 
standards, while keeping product 
quality always well in mind. 

These are just some of the ways 
that OMF helps you more, and in 
more kinds of metal finishing work. 
For information write for our bro- 
chure “A Bold New Concept’ Oxy 
Metal Finishing Corporation, 21441 
Hoover Rd.,Warren, Mich. 48089. 


Udylite 
Sel-Rex 
Parker 
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continued from page 127 
acids plus the strike sequences; 
it also should cover proper rack 
design to provide good plate dis- 
tribution as well as the most effi- 
cient production load; 

Establish and maintain high 
quality base metal conditions. 
This includes high quality die 
castings with minimum internal 
stresses, minimum corners and 
recesses, etc. 

Prepare and allow time for 
scheduled maintenance of chemi- 
cal additions and tank electrical 
hook-ups, bus connections, an- 
odes, etc. Filter and ventilation 
maintenance must also be _in- 
cluded; 

Provide sufficient storage facil- 
ities so the plating solutions can 
be pumped out frequently; 

Include proper laboratory test- 
ing as well as analytical control 
of the solutions. More importantly, 
institute procedures so that lab 
recommendations can be fol- 
lowed; 

Plan rigid quality control stan- 
dards or accelerate testing to as- 
sure continual high quality plat- 
ing; 

Provide accurate control and 
monitoring of electrical power, 
particularly in decorative chrome 
plating operations. 

Trouble-Shooting Plating. As- 
suming the plating equipment is 
in sound operating condition, good 
plating practices will normally as- 
sure a troublefree operation. A 
spokesman from M&T Chemicals, 


Inc., assisted in developing the 
following list of most common 
problems with nickel and chrome 
plating, and their probable causes. 

Beginning with nickel plating; 
a burning problem may be caused 
by: too high cathode current den- 
sity, improper racking, too low 
temperature, too low nickel con- 
centration, too low boric acid con- 
centration, insufficient anode-cath- 
ode distance, presence of organic 
impurities, too high pH. 

Plating pitting causes include: 
too low anti-pit concentration, or- 
ganic contamination, oil and 
grease contamination, colloidally 
suspended material, finely dis- 
persed air aspirating through pack- 
ing gland on filter or circulating 
pump. 

Rough plate could be the re- 
sult of: air-borne dirt, carbonace- 
ous particles (torn anode bags), 
calcium sulfate precipitating, boric 
acid precipitating, silicon and sili- 
cates, buffing grit (carried into 
tank on the inside of work), filter 
aid material (torn filter bags or 
improper packing techniques), 
precipitating ferric hydroxide and 
aluminum hydroxide. 

Inadequate leveling may be 
caused by: too low leveler concen- 
tration, too low pH, too low tem- 
perature, organic contamination, 
low nickel concentration, insuffi- 
cient thickness. 

Lack of normal brightness is 
caused by: too low brightener con- 
centration, too low pH, too high 
temperature in presence of inor- 
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ganic contamination, inorganic 
contamination, too low carrier 
concentration, poor cleaning, poor 
base metal preparation, poor cop- 
per undercoating, organic con- 
tamination. 

Lack of normal ductility is often 
the result of: too high brightener 
concentration, too low carrier con- 
centration, too low temperature, 
too low nickel content, presence 
of metallic impurities, organic 
contamination, too high current 
density, oxidation products due to 
anode polarization. 

Poor coverage is caused by: 
poor cleaning, lead contamination, 
extremely high brightener concen- 
tration, zinc contamination. 

In chrome coating, problems 
and their possible causes include: 

Misplating or poor coverage 
(bright chrome): concentration too 
low, bath ratio too high or too low, 
insufficient current in chrome, 
build-up of nickel and chrome on 
racks, parts racked too close to- 
gether, inadequate racks to carry 
current, improper anode to cath- 
ode spacing. 

Burning (hard chrome): sharp 
points (excessive current), low 
temperature (below normal), cata- 
lyst and sulfate either above or be- 
low recommended limits, high 
metallic contamination, high chlo- 
rides, low or high chrome concen- 
tration. 

Poor adhesion (hard chrome): 
deposition from a very high ratio 
bath, insufficient reverse etch 
time or too low reverse current. @ 








useful literature 


Sixteen case histories show- 
ing equipment and methods 


AUTOMATIC FINISHING 
EQUIPMENT fot Aan thot 


used in abrasive machining 
and final finishing of small 
tools are described in a 
package of 16 data sheets. 
(Acme Manufacturing Co.) 
Indicate No. 600 on card. A 
series of eight case histo- 
ries explains methods and 
equipment for a variety of 
grinding, deburring, polish- 
ing, and buffing operations. 
Indicate No. 601 on card 


A new process for the com- 
mercial applications of elec- 
troplated aluminum is de- 


scribed in a 4-page bulle- 
tin. (Ametek) 
Indicate No. 602 on card 


Vibratory finishing and de- 
burring, how to select the 
proper size machine, me- 
dia, load size and a Roto- 
Finish Calculator, are in- 
cluded in Roto Tech Report 
#5 (Roto-Finish Co.) /ndi- 
cate No. 620 on card. How 
to modify Spiratron vibra- 

continued on page 131 





PRODUCTION's Manufacturing PLANBOOK: 1974 








Bring us your finishing 
problem...chances are 
we've already solved it! 


With the world’s most complete line of 
mechanical finishing equipment, Acme is 
the “department store” of the industry. We 
build semi-automatics, rotaries, straight 
line automatics, flat polishers, vibratory 
finishers, parts washers ... capable of 
performing an endless number of pro- 
cesses. With this unlimited variety of ma- 
chines and methods from which to choose, 
you can be sure we'll never channel you 
into a certain type of equipment just be- 
cause it’s the only kind we carry. 


We've been in this business since 1910. 
When it comes to mechanical finishing, 
there’s very little we haven’t seen or done. 
Our machines can be found throughout the 
world in top manufacturing plants, and our 
progressive research and development 
people keep us way ahead of industry's 
changing requirements. 

There are many ways to finish any part. 
Only one way is best. Let the finishing 
experts at Acme help you produce a better 
product for less cost. 


Acme has a complete 
line of equipment for: : 
Grinding 
Deflashing 
Descaling 
Deburring 
Radiusing 
Polishing 
Buffing 
Coloring 
Micro Finishing 
Brushing ° 
Satin Finishing 
Antique Finishing 
Vibratory Finishing 
Cleaning 
Washing 
Drying 

of 
Ferrous and non- 


ferrous Metals, 
Plastics, Rubber, 


Glass, Ceramics and 
many other materials. 


Universal straight line automatic buffing machine 


MANUFACTURING 
COMPANY 


WORLD’S LEADING MANUFACTURER 
OF AUTOMATIC GRINDING, POLISHING, 
BUFFING, DEBURRING, WASHING AND 
VIBRATORY FINISHING MACHINES 


Acm 


1400 East Nine Mile Road 
Phone (313) 566-1550 Telex 23-5604 


Detroit (Ferndale), Michigan 48220 


Affiliates: Acme-West, Inc., Los Angeles, Cal., C.C. Mitchell Co., Delta, Ohio, Acme-Murray Way International, Ltd., Detroit-London. 
Acme Maschinenfabrik GMbH, Neu-lsenburg, W. Germany, Campbell Machinery, Ltd., Kitchener, Ont., Can. 
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useful literature 
continued from page 129 
tory finishing machines to 
provide long cycles with 
“Rotomation” included in 
Roto Tech Report—Roto- 
mation. /ndicate No. 621 on 
card 


A 6-page rust preventive se- 
lector provides a guide to 
selection of the right rust 


preventive for given appli- 
cations. (E. F. Houghton & 
Co.) 

Indicate No. 603 on card 


A 12-page guide for select- 
ing the right flame spray 
coating for different applica- 


tions describes over 150 
metallic and ceramic coat- 
ings. (Metco Inc.) 
Indicate No. 604 on card 


Criteria for selection of 
cleaning and finishing ma- 
chinery, and examples of 
many types of machines, 
are presented in a 28-page 
bulletin. (Cincinnati Clean- 


ing & Finishing Mach. Co.) 
Indicate No. 605 on card 


A 22-page vapor degreasing 
solvent guide describes the 
process and equipment, and 


discusses OSHA _ require- 
ments. (Baron-Blakeslee) 
Indicate No. 606 on card 


Airless paint spray equip- 
ment is discussed in a 16- 
page brochure. (Graco Inc.) 


Indicate No. 607 on card. 
Air spray painting equip- 
ment is presented in a 16- 
page brochure. /ndicate No. 
608 on card. Pneumatic 
and hydraulic equipment 
for spray painting systems 
are described in a 52-page 
brochure. /ndicate No. 609 
on card 


Metal cleaning funda- 
mentals, materials, and 
methods are presented in a 


20-page brochure. (Oakite 
Products, Inc.) Indicate No. 
610 on card. An 8-page 
power washing booklet dis- 
cusses effective approaches 
to spray-washer metal clean- 
ing. Indicate No. 611 on 
card 


Five pieces of literature 
having to do with metal 
surface treatments are avail- 
able from Sweco, Inc.: Sur- 
face Treating and barrel 
finishing equipment, an 18- 


page brochure. /ndicate No. 
612 on card. Automated 
Finishing Centers. Seven 
pages. /ndicate No. 613 on 
card. Vibro-Energy finishing 
mills, batch units. Four 
pages. /ndicate No. 614 on 
card. Vibro-Energy finishing 
mills with semiautomatic 
internal separation. Four 
pages. /ndicate No. 615 on 
card. Automated jib sys- 
tems in which al! major fin- 
ishing functions, including 
media transfer, media/ parts 
separation, etc., are auto- 
matically implemented, are 
described in a 4-page fold- 
er. (Sweco, Inc.) /ndicate 
No. 616 on card 


A 24-page air spray painting 
manual provides detailed in- 
formation on the process 


and operation of equipment. 
(Binks Manufacturing Co.) 
Indicate No. 617 on card. 
A 20-page airless spray 
painting manual describes 
the fundamentals, equip- 
ment, and advantages of 
the process. /ndicate No. 
618 on card 


Vacuum deposition cycle 
coating explained and illus- 


(COADIOCK FAST-CYCIE COMER 


trated in a 12-page bro- 
chure. (Air Reduction Co., 
Inc.) 

Indicate No. 619 on card 


“Guidelines for Sonic Energy 
Cleaning” are given in Ben- 
dix Instrument & Life Sup- 
port Division’s 14-page man- 
ual that covers principles of 
operation, application, 
cleaning agents, soaking, 
rinsing and drying cycles. 
Indicate No. 622 on card 


“The Art of Polishing” and 
“An Explanation of the Ex- 
trude Hone Process” are 
two booklets dealing with 
this new method of abras- 
ive flow machining and pol- 
ishing. (Extrude Hone Corp.) 
Indicate No. 623 on card 
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The Ingersoll-Rand 


Approach to Metal Finishing 


HOW TO EVALUATE HIGH PERFORMANCE PORTABLE 
GRINDING FOR METAL CLEANUP 


By Roger Hildreth 
Senior Application Engineer 


Will high performance portable grinding really help you to 
narrow the productivity gap—to get maximum efficiency from 
each man-tool unit? 

This recently developed ‘‘Metal Removal Evaluation Work 
Sheet’’ is designed to provide the answers. 

Developed by Ingersoll-Rand, the sheet allows users of 
conventional-speed portable grinders to compare their pres- 
ent method with performance of air-powered tools such as 
Ingersoll-Rand’s Series 43FH vertical high performance 
grinder. It considers all variables involved while documenting 
on-the-job performance of the grinders: type of grinder, cost i daecaeaeen 
and number in use; abrasives; actual amount of time the = 
grinders are used (studies by |-R indicate that this ‘use 12 forte Shitt 
factor’ averages 60 percent); work output; labor and over- 








el ingersoll-Rand 


METAL REMOVAL EVALUATION WORK SHEET 


Work Station Date #1 Date #2 


Material to be Ground Type of Grinding 


Present Method | High Speed Grinding |i 


1. Type of Grinder 

2. Grinder Coat 

3. No. Grinders in Use 
while 

5. Hose Size 

6. Wheel Brand 

7. Wheel Grade 

8. Wheel Size 


9. Whee! Price 


& 


head costs. 


Tests we’ve conducted have confirmed that high-perform- 
ance grinding allows an operator to actually remove more 
metal in a given period of time while expending less energy 
than required by conventional grinding. 

For instance, our 43FH grinder removes up to 50 percent 
more metal in a given period of time than any conven- 
tional-speed grinder. The unit has a maximum of 4 hp at 


rated speed and weighs just 11% Ibs. 
At 8000 rpm, the 43FH with a 6” 
cup wheel produces an abrasive 
speed of 12,500 surface feet per 
minute. With a 9’’ depressed center 
wheel its rate soars to 19,000 sfm. 

An exclusive ‘‘center shift’’ gov- 
ernor on the 43FH, and on all of our 
other high performance grinders, 
provides maximum horsepower at a 
higher working speed, allowing the 
wheel to turn faster and remove 
more metal. 

A special overspeed device on all 
of these tools shuts off the grinders 
at 20 to 30 percent over governed 
speed in case the tool overspeeds 
due to abuse or maladjustments. In 
addition, special-thread arbors pre- 
vent accidental mounting of con- 
ventional grinding wheels that might 
disintegrate at the high speeds of 
the 43FH and other high perform- 
ance tools. Added operator protec- 
tion is provided by extra heavy-duty 
wheel guards. 

Asimple formula at the end of our 

-Metal Removal Evaluation Work 
Sheet converts comparative cost 
factors into potential savings obtain- 
able with high-speed grinding. 


x 


15. Cost Po= Line 


18. Annual Savings 
19. Cost New Method 





16. Savings/Shift = (Cost/Pc I! 
a. Max Whee! Cost 

17. Total $ Savings/Day = 
a. Max Wheel Cost 


20. Actual $ Savings First Year 
a. Max Whee! Cost 





Minimum 
+Line 
1 

Cost/Pc |) x (Work Output I! 
b. Min Whee! Cost 

No. Grinders x $ Savings/Shift x No. Shifts 

b. Min Wheel Cost 

Total $ Saving x 240 Working Days = a 

= No. Grinders x Grinder Cost 

Annual Savings — Grinder Cost 
b. Min Wheel Cost 


Work Output !) 





When grinding costs were becoming 
noticeably higher at AMF Beaird, Inc., 
Shreveport, La., the firm switched from 
conventional-speed tools to Ingersoll- 
Rand 22FH and 43FH grinders. Now 
four operators do the grinding that pre- 
viously required as many as six opera- 
tors, relieving those other operators for 
other jobs. Grinding time per unit is 
reduced by an estimated minimum of 
15 percent. The lighter weight of these 
new tools also reduces operator fa- 
tigue. Natural-grasp, comfortable han- 
dies contribute significantly to higher 
man-tool capacity over a full shift at 
AMF Beaird. 


INDICATE NO. 245 ON BUSINESS REPLY CARD 


Mobile Pulley & Machine Works, Divi- 
sion of Lehigh Valley Industries, Mobile, 
Ala., is an international supplier of 
large, heavy duty pumps, pump com- 
ponents and other equipment used 
primarily in the dredging industry. This 
firm reduced grinding time 45 percent 
with a 31HL80 and a 43FH Vertical High 
Speed Grinder from Ingersoll-Rand. Wheel 
wear was reduced 33 percent. Total 
abrasive wear was reduced 40 percent. 
Metal Removal rates were increased 
many times, greatly increasing the po- 
tential for savings on individual jobs. 
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The 1960s produced the space 
age. Man rose to new heights, final- 
ly reaching the moon in August 
of 1969. In the 70s, man again 
is reaching for new heights, this 
time on the ground. With materials 
handling a major portion of the 
manufacturing dollar for many 
manufacturers, production engi- 
neers are looking for ways of im- 
proving materials handling opera- 
tions to obtain lower over-all man- 
ufacturing costs. 

In our discussions with manu- 
facturers, many pointed to the au- 
tomatic storage/retrieval system 
as a solution to their storage 
problems. Some have had difficul- 
ties with such systems, but the 
general consensus is that “going 
up” is a definite possibility in their 
future planning. However, the ma- 
terials handling problem is not one 
of isolated instances. In a recent 
survey that one manufacturer con- 
ducted, it found over 30 percent 
of its manufacturing costs are re- 
lated to materials handling. Other 
manufacturers feel the figure may 
be higher. 

Three major problems keep re- 
occurring in our discussions about 
materials handling: One is the 
search for space; another the lack 
of flexibility in handling systems 
at the work station; and the last 
is transporting materials. 

The general trend in industry is 
to go up for storage. But moving 
materials upwards is not limited 
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to storage; how to get good ma- 
terial flow in a multi-story building 
is an additional problem. And the 
problem is not limited to older 
buildings. Carl Insel, director of 
manufacturing, Motorola, Inc., Ro- 
selle, Ill., puts it into proper per- 
spective: “We have a new plant, 
barely five years old, and we are 
experiencing problems with ma- 
terials handling. Part of the prob- 
lem has been our fantastic growth 
and the inability to lay out the fa- 
cilities to keep pace with this 
growth.” 

Planning Storage/Retrieval Sys- 
tems. Probably the biggest pitfall 
in planning a storage system is 
locking the system into an exist- 
ing building or building design. 
Far too often, a manufacturer 
goes to the architect first, and 
then tells his handling people or 
handling consultant to: “Make the 
system fit.” Anyone connected with 
the materials handling profession 
considers it vital to be in on the 
original facility layout. 

As a preclude to storage sys- 
tem design, one also should look 
at the existing product line and 
then forecast for future products 
and markets. Dr. William Lazer, 
professor of marketing, Michigan 
State University, states: “In the 
next 10 years, 80 percent of all 
the products we use will be abso- 
lutely new.” Any storage plant, 
therefore, should take into ac- 
count whether the product will be 


around after you’ve finally devised 
the system for storing it. 

In conjunction with that prod- 
uct and market forecast, you also 
need a handling philosophy for 
using unit loads and standardiz- 
ing those loads. Endorsing this 
concept is Vincent Spedale, vice 
president-manufacturing, Truck 
Division of International Harves- 
ter Co., who says: “High density 
storage provides a very good pay- 
off. But before you go into it, you 
have to get with your vendors and 
ask them to supply your materials 
in specific shapes. You can have 
several variables, but they must 
be kept within limitations in order 
to put it in a cube.” 


Vincent J. Spedale 
International Harvester Co. 


Some Don’ts. We asked leading 
systems manufacturers for com- 
ments on what the customer does 
wrong when he’s investigating 





a> 
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This AMF Versatran industrial robot increased the productivity of this die casting operation 
by 30 percent. Workers preferred not to work in the area because of spattering metal and heat 


storage/ retrieval systems. The fol- 
lowing were on their lists: 

1. Almost universally, the cus- 
tomer does not really know his 
product. The customer needs to 
know what materials are being 
handled. What is the product’s 
activity? Will it remain the same 
throughout production—does its 
size change, what value is added 
On, does it become more fragile? 
In essence, most people have trou- 
ble defining their loads. 

2. Many manufacturers tend to 
be over-conservative when speci- 
fying. In analyzing a company’s 
product, each person who partici- 
pates tends to increase the speci- 
fications until what the system is 
designed to handle is completely 
unrelated to the original product. 

3. Too much automation. One 
can buy anything he wants to, but 
that doesn’t necessarily mean it 
will handle the product economi- 
cally. One stacker crane maker 
told us: “Why automate the inout 
and output, when a lift truck may 
do the job?” A user often wants to 
tie its system into a computer 


when a mini-computer could han- 
dle an adequate system. 

4. Unrealistic requests for pro- 
posa/s. Most manufacturers want 
a variety of layouts to choose 
from, and they want an answer im- 
mediately without allowing time 
for a complete analysis. Layouts 
are expensive to make, and many 
system builders feel the customer 
should be more realistic when an- 
alyzing his system. In fact, a user 
may be better off buying the en- 
gineering of a proper proposal 
rather than trying to get several 
poorly conceived proposals. 

5. Inadequate confidence in in- 
house personnel. Many manufac- 
turers are afraid of the reliability/ 
capability of their own personnel, 
They need to remember that these 
are the people a prospective sup- 
plier must talk to in order to get 
the facts needed for designing a 
system. The comment made by a 
vendor apolies: “The in-house en- 
gineers are the same breed as the 
consultants and as the suppliers. 
They have the same engineeering 
backgrounds and know the prod- 


uct better. These are the people 
we should be dealing with. They 
should actively participate in the 
design, construction, and opera- 
tion of the system.” 

6. Uncertainty over financing 
method. A decision that must be 
made early in the proposal stage 
is the method of financing the ac- 
quisition of the materia! handling 
equipment. Stackers can be large 
capital decisions, and options to 
consider should be outright pur- 
chase, borrowing the funds, or 
leasing. 

Generally, suppliers feel that 
they can supply the system for tne 
manufacturer’s problem. How- 
ever, they also feel that unless 
they are given proper informa- 
tion and unless someone repre- 
senting the custorner is really in- 
voived in the project, the system 
may not perform as expected. 

This problem was echoed by a 
Northern § Illinois manufacturing 
manager. He “inherited” a large 
stacker system that didn’t work. 
He wasn’t involved in the original 
project, and many of the concepts 
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used in the system design were 
not necessary for that particular 
product. His comments: “We went 
too far. Had we taken one step 
at a time, we might have gotten 
there. We actually had an order 
picking problem and did not need 
a computerized stacker system. 


Donald Lorton 
Whirlpool Corp. 


However, not everyone is dis- 
enchanted with the stacker. Don- 
ald Lorton, corporate director of 
facilities planning, Whirlpool Corp., 
Benton Harbor, Mich., exclaims: 
“We are pretty excited about the 
Stacker. We have two systems, 
with one of them going 60 ft in 
the air. We are also thinking about 
using stackers for an in-process 
manufacturing operation.” 

George Markell, Industrial Truck 
Division, Clark Equipment Co., 
States that there are three major 


Two men easily move a 36,000-Ib motor 


generator using a Rolair air film transporter 
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ways to stack goods—the fork 
truck, stacker cranes, and the 
storage/ retrieval system. Sixty ft 
is the normal stacking height for a 
Storage/ retrieval system, although 
there have been systems higher. 
A stacker crane stores to about 
40 ft, and industrial lift trucks 
are limited to about 25 ft. 

Carl Insel of Motorola states 
that lift trucks work quite well for 
them. Insel says: “l am responsi- 
ble for a 50,000-sq-ft warehouse 
that has a 25-ft storage height. 
We have something that is some- 
what unique, and we are very hap- 
py with it. We operate in 5-ft aisles 
using a Drexel lift truck that has 
a 90-degree swing of the fork 
mast.” 

However, storage does not al- 
ways have to be stacked. There 
are many live storage systems in- 
corporating various conveyors that 
can take advantage of overhead 
air space. Nor are all storage 


problems related to in-process or 
finished goods. Scrutiny of incom- 
ing materials is pointed out by 


Julius Vetter, president, Louis Al- 
lis Co., Milwaukee, Wis.: “I think 
Space is getting to be more and 
more a valuable commodity in 
the plant. Instead of stacking sheet 
Steel, we are thinking of placing 
it on end. Accessibility would be 
greatly increased, and because 
there will be less handling, there 


Carl Insel 
Motorola Inc. 


will be less product damage.” 

The consensus of most manu- 
facturers is that storage is going 
to go up and not out. Land is be- 
coming too expensive. Likewise, 
building costs are increasing, and 
it is more economical to go up 
rather than out. Utilization of the 
“cube” is maximized by going up. 
And to go up requires equipment 
that is semi- or fully automated, 
which in the long run reduces la- 
bor. 

Parts Delivery to/from Work 
Stations. Many machine operations 
are automated or at least semi- 
automated; along with DNC, NC, 
etc., machines have been en- 
abled to disgorge parts at un- 
dreamed of rates, and the race 
is on to see how we can increase 
each machine’s production rate 
by fractions of a percent. 

Yet a machine can only be as 
efficient as the feeding and re- 
moval of the parts it processes. As 
Julius Vetter, president of Louis 
Allis, so bluntly and so aptly ex- 
presses it: “My theory is every- 
time you touch a product, you 
screw it up a little bit. You get 
kind of sick when you walk through 
a plant and see somebody taking a 
rotor that is highly machined and 
balanced moving it from one ma- 
chine to another by rolling it along 
the floor.” 

Parts handling is equally frus- 
trating to C. D. Seidler, manager, 
new products planning, Teletype 
Corp., Skokie, Ill.: “Il don’t have 
any solutions. But I’m looking for 
one. 

“If you can visualize 7000 or 
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An unusual application of a guided tractor system is this Barret Guide- 
O-Matic that pulls pallet jacks as trailers. The method eliminated the need of 
lift trucks at the various unloading stations on the tractor’s 2,000-ft run 


8000 parts floating around the 
shop at any one time—l’m refer- 
ring to small calculator parts, 


very intricate in shape, very intri- 
cate in tolerance—how do you 


move these items around in big 
factories? How do you protect 
them so they are not damaged, or 
distorted from the time you get 
through machining them, through 
inspection, quality control, and 
back to the assembly line?” 

Most of the manufacturers we 
talked with are willing to try new 
ideas and work with vendors, 
share the cost of research and 
development, and pay for studies. 

Materials handling is a top pri- 


Charles Eberhardt 
Caterpillar Tractor Co. 


ority at Caterpillar Tractor Co., 
Aurora, Ill. Charles Eberhardt, 
manufacturing manager, explained 
a new air pallet assembly line sys- 
tem his plant is using: “We use air 
pallets for assembling our large 
excavators. With the pallets, we 
can pull a unit from the line at 
any time and correct any prob- 
lems. The pallets are driven by air 
motors, and they are sequenced 
to move from station to station. 
Nothing comes off the end of the 
line without working perfectly. 
This system works beautifully!” 
The industrial robot is also 
being used in moderate quantities. 
At this point, many companies are 
using them on a more or less ex- 
perimental basis. This explanation 
is offered by Walter Sauthoff, man- 
ager-plant engineering equipment, 
A. O. Smith Corp., Milwaukee, 
Wis.: “We have four robots in op- 
eration day and night. We are 
watching them and consider them 
as experimental. We keep close 
records as to what they cost, what 
their maintenance requirements 
and downtime are, and we find 
that they are doing a good job.” 
Robots have come a long way 
since their introduction less than 
10 years ago. However, of the ap- 
proximately 100 robot manufac- 


turers in the world, only a dozen 
or so are located in the United 
States. The Europeans and the 
Japanese are finding these devic- 
es excellent solutions to the la- 
bor shortage. In the United States, 
robots found their initial applica- 
tion in hazardous areas or on dis- 
Stateful jobs. From running die 
casting machines, to disarming 
bombs, the robot is a dependable 
worker. It doesn’t care about the 
atmosphere and noise doesn’t 
mean a thing. 

Importantly, the robot can be 
reprogrammed for new jobs. Skid 
mounted, the unit can be taken 
to a new operation and with a 
minimum of changes become a 
functional piece of equipment 
again. The more hours it works, 
the cheaper its cost of operation. 

Material Transporters. Although 
A. O. Smith is experimenting with 
robots, its automation of the ma- 
terial handling function is noth- 
ing new. Comments Walter Saut- 
hoff: “In our press shop, we use 
automatic loading and unloading 
devices. Such devices have always 
been available, but OSHA opened 
our eyes. It forced our engineer- 
ing department into developing a 
line of our own. 

“Our main handling device is 
the lift truck. We have 250 of 
these yellow pieces running 
around but they are a real pain. 
They do a job, but they run more 
buildings down and ruin more 
crates than one can imagine.” 

A prevalent problem with the 
lift truck obviously is its driver’s 


Walter Sauthoff 
A. 0. Smith Corp. 
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carelessness. Almost every major 
lift truck manufacturer offers a 
driver training course. Towmotor 
Corp., subsidiary of Caterpillar 
Tractor Co., made an excellent 
movie several years ago called 
“Color of Danger,” which is avail- 
able as a training film. And driver 
safety was emphasized long be- 
fore OSHA came into effect. 

The much maligned lift truck 
has undergone many changes dur- 
ing the past decade and still is 
one of the most indispensable 
handling devices around. As an in- 
expensive and versatile piece of 
equipment, it is often the first me- 
chanical device an_ incoming 
worker is allowed to use. This per- 
haps touches at the heart of its 
problem more than anything else. 
The lift truck is the universal man- 
ipulator. When a plant has trouble 
lifting loads, the first thought is to 
get a lift truck; the second thought 
is to take the lowest paid worker 
and let him operate the thing. And 
the final idea is to run it “forever.” 

George Markell of the Industrial 
Truck Division of Clark Equip- 
ment points out, however, that the 
average life for an industrial truck 
is five years. This does not mean 
that the truck is no longer opera- 
tive, but at this point the truck 
probably costs more to run and 
maintain than a new one. Using a 
4000-lb gas-powered truck as an 
example, he states that the total 
expenditures, including purchase 
price, for the unit over a five-year 
period is $12,150. During that 
same period, the driver may re- 
ceive over $50,000 in wages. By 
using a worn out and obsolete 
truck, the operator’s productivity 
decreases—a poor way of trying 
to save money. 

Problems with transporting ma- 
terials are not limited to lift 
trucks. As one plant manager ex- 
plained: “| have five miles of over- 
head conveyor hanging in my plant 
that is not usable anymore. | think 
the biggest challenge in materials 
handling is maintaining flexibil- 
ity.” 

Although this user looks at 
some equipment as not being flex- 
ible, a representative of Jervis 
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B. Webb Co. states that a good 
share of its total business comes 
from revamping equipment for 
product changeover. He points out 
that an overhead conveyor seldom 
wears out and that all the compo- 
nents of an overhead system can 
be easily moved by millwrights. 
Conveyors, in fact, are not the only 
materials handling items that can 
be moved. Triax Co. says it has 
moved entire storage/ retrieval 
systems at tremendous savings to 
the user. 

Packaging Problems. A material 
handling problem that is becom- 
ing larger every day is packaging. 
Cardboard has become scarce. A 
way out may be greater standardi- 
zation. Carl Insel of Motorola says 
they now are using one basic cor- 
rugated box to package three ma- 
jor product tines. They have re- 
duced their corrugated box in- 
ventory from 27 types to just 7. 


Materials Handling 


Strapping materials also are be- 
coming scarce. As one supplier of 
Strapping puts it: “In the plastic 
strapping area, we may have a 
problem in 1974. We anticipate a 
shortage of raw materials. Like- 
wise, steel strapping may also be- 
come a problem.” 

Our Daily Bread. in summariz- 
ing the materiais handling prob- 
lem, Walter Sauthoff of A. O. 
Smith expressed it well when he 
said: “We are constantly improv- 
ing our materials handling. This is 
our daily bread. We do it every 
day of the week. The ideas origi- 
nate in manufacturing engineer- 
ing and in the shop where peo- 
ple are on the line. These are 
where the ideas come from. We 
develop them and make them 
workable!” 

Are You Guilty? Many of the user 
problems in material handling 
equipment selection are self-in- 
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The characteristics of handling devices used for transporting goods are 
rated in the top chart, with the rating of stacking equipment shown in the lower 
chart. Courtesy of the Industrial Truck Division, Clark Equipment Co. 
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flicted. Surveying several equip- 
ment suppliers, we come up with 
the following recommendations: 

1. Very little is done in preparing 
user personnel for acceptance of 
new equipment, and very little is 
done by the user to properly main- 
tain his equipment. One supplier 
comments: “Often we guide the 
customer to select systems his 
personnel are capable of main- 
taining rather than count on him 
to upgrade his maintenance ca- 
pacity.” 


Materi 


2. It is common for a user to be 
short-sighted when it comes to 
evaluating equipment. Many times 
the lowest dollar investment is se- 
lected over a more extensive sys- 
tem that would afford a bigger re- 
turn on investment. A_ supplier 
says: “We (the supplier) can only 
lead him (the user) to water (the 
recommended system). We can’t 
make him drink it.” 

3. Systems are often sought with- 
out correct determination of the 
proper parameters of the han- 


dling requirements. Customers of- 
ten fragment systems by depart- 
ments rather than examine their 
material handling problem in total. 
4. Customers are often guilty of 
spreading orders for a complete 
materials handling system among 
several vendors. This ignores the 
high cost of interfacing equipment 
and the lost opportunities for im- 
proving the over-all handling 
scheme possible when a single 
vendor can see the problem in its 
entirety. a 


als handling deficiencies show up in all areas of 


production processes. Limiting a materials handling an- 
alysis to just a simple check list is virtually impossible as 
any good materials handling program should begin with 
the original plant layout. However, The Material Handling 
Inc., recommends the foHowing checklist as an 
indicator of inefficient materials handling 


Institut 


INDICATORS OF INEFFECTIVE 
MATERIAL HANDLING 





GENERAL 
1. Crowded Conditions_ 


2. Lack of provision for expansion 


3. Empty floor space 
4. Poor housekeeping 


RECEIVING, SHIPPING & STORAGE 


1. Demurrage__ 
. Truck tie-ups 
. Cluttered docks_ 
. Manual loading & unloading 
. Excessive temporary storage 


. Material piled directly on floor 


. Wasted “cube” __ 
. Disorderly storage 


PRODUCTION 


Stock control difficulties 


. Unexplainable delays and idle time 


. Decreased production in an area_ 


CHECK 
Yes No 


a MATERIAL HANDLING METHODS 
| Hard, hazardous work, being done by hand 
. Excessive material handling equipment 


repairs 


. Unnecessary handling ae 


. Long hauls 


a. manual 


b. failure to use gravity 
c. overlooking inexpensive handling equip- 
ment or devices: 
. Two-man lifting jobs_ = 
. Frequent manual handling of similar material 
. Failure to use standard containers for in-plant 


handling 


. Uneconomical handling methods 


9. Failure to use standard m.h. equipment for 
in-plant handling___ 
10. Rehandling—— 









































. Bottlenecks in production 

. Backtracking 

. Material piled directly on floor 

Obstacles in material flow 

. Scheduling difficulties 

. Low production density, 
i.e. production/sq. ft. 

. Idle equipment 

. Related operations spread over an un- 
necessarily large area 

. Use of “process layout’, when “product 
layout” could be used 

. Improper location of feeder, or sub- 
assembly lines__ : 

. Inspection not integrated with producti 

. Improperly located service areas 

. “Vanishing” aisles__ 

. Zig-Zag flow lines_ 

. Non-uniform rate of flow 


OMNOANS WN 


11. 
12. 
13. 


Non-integrated material handling equipment_ 
Material being moved one piece at a time___ 
Material not delivered right to the work place_ 


MATERIAL 


a: 
2. 


Damaged material___ 














Excessive scrap___ 





UTILIZATION OF MANPOWER 


. Excessive injuries__ 
. Employee compalints 
. Large numbers of men moving material 
. Handling done by skilled labor 

. Safety hazards__.__ 
Be ne a ee ae 
. Operators walking for materials 





























COSTS 


| * 
2. High indirect labor payroll__ 
3. Unexplainable cost increases__. — 


High overhead costs ae 




















SUMMARY OF SUGGESTIONS FOR IMPROVEMENT 








PRODUCTION’s Manufacturing PLANBOOK: 1974 





Materials Handling 








useful literature 


A new concept in air distri- 
bution for materials han- 
dling and production lines 


——— + me $F 


oO = 


2 


is described in a 20-page 
brochure. (Gardner-Denver 
Co.) 

Indicate No. 478 on card 


Multi-motion actuators, air 
and hydraulic, for transfer, 
press loading, clamping, and 


work performance are de- 
scribed in a 14-page bro- 
chure. (PHD, Inc.) 

Indicate No. 479 on card 


Cranes and monorail sys- 
tems are described in a 12- 


page brochure. (Whiting 
Corp. Indicate No. 481 on 
card. Heavy-duty industrial 
cranes are described in a 
12-page brochure. (Whiting 
Corp.) 

Indicate No. 482 on card 


A complete line of single 
circuit, silicon-diode recti- 








fier-type battery chargers 
is described in a 6-page 
brochure. (Hobart Brothers 
Co.) 

Indicate No. 483 on card 


Basic Conveyor Application 
is a 16-page practical guide 


to the understanding of 
simple conveyor applica- 
tions. (Litton UHS) 

Indicate No. 484 on card 


Power-and-free overhead 
conveyors are described in 
a 4-page brochure. (A. J. 
Bayer Co.) Indicate No. 485 
on card. The “Charlie” line 
of pre-engineered floor and 
overhead conveyors is de- 
scribed in a 38-page publi- 
cation. It includes skate- 
wheel, roller, powered belt, 


and live roller conveyors. 
(A. J. Bayer Co.) 
Indicate No. 486 on card 


The Work-0-matic container 
system of materials han- 


dling is described in a 10- 


work-0-matic 


i 
a 


» 


Wi 


page brochure. (Union Met- 
al Mfg. Co.) 
Indicate No. 487 on card 


Materials handling equip- 
ment and services are de- 


scribed in a 36-page bro- 
chure. (Rapistan Inc.) 
Indicate No. 489 on card 


What you should know 
about accumulation convey- 
. mre 
he 
, a 
oe 


Rapislam 


ors is presented in a 4-page 
brochure. (Rapistan Inc.) 
Indicate No. 490 on card 


Making the most efficient 
and economical selection of 
lifting magnets, electro or 


permanent, is described in 
a 22-page booklet. (Eriez 
Magnetics) 

Indicate No. 491 on card 


A guide to in-floor towline 
conveyor systems is pre- 
sented in this 16-page bro- 
chure. Various manufactur- 








ing as well as warehouse 
applications are included. 
(SI! Handling) 

Indicate No. 492 on card 


Recommendations for safer 
utilization of storage racks 
are contained in a 6-page 


brochure from material de- 
veloped by the Rack Manu- 
facturers’ Institute. (Sturdi- 
Bilt) 

Indicate No. 493 on card 


An analysis of installing an 
automatic parts transferring 
system to a press is cov- 

continued on page 141 
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FOR PRODUCTIVITY AND SAFETY—CHECK YOUR OVERHEAD LOAD HANDLING 


BY: L. Smetana, Marketing Manager, Materials Handling 
D. Kushner, Sales Manager, Overhead Systems 


Are your air hoist operators taking longer every 
day to complete basic load handling chores? 
Maybe it’s not the operator's fault. Maybe you 
have ‘‘tired’’ hoists. If you do, you're losing pro- 
duction and payroll dollars because more money 
is buying less output. Your profit is suffering. And 
so is Safety. 

Likewise you may also have a complete hand- 
ling system which is sluggish. And if you don't 
have an overhead system, now's the time to con- 
sider one. 

Our studies indicate that many air hoists in 
use today are operating at 30 percent and more 
below their rated efficiency. If you have 10 such 
units, you're paying $18,000 for non-productive 
hoist operations. Here's why. Those same studies 
indicate the average hoist in production service 
is used 60 percent of the operator's working time. 


Air Leakage 

Air Strainers Clogged 
Dirty Air 

Water in Air 

Incorrect Lubrication 
Insufficient Lubrication 
Hose Too Small 

Long Vanes 

Worn Vanes 

Rotor Rubbing 

Worn Bearing Plates 
Worn Valve Seat 
Throttle Pin Sticking 


Motor Won't Run 


< 


Lack of Power 


>» | =< | >< | Air Pressure Too Low 


Speed Too Low 

High Air Consumption 

Excessive Vane Wear 

Excessive Bearing Wear 

Rusting of Parts 

Delamination of Vanes 

Vanes Chipping 

Motor Continues to Run 
Thr 


Air Motor Troubleshooting Checklist. 


lf the operator's annual wages, in- 
cluding fringe benefits, average 
$10,000, you have: 

10 x $10,000 x .60 (use factor) 

x .30 (inefficiency factor) = 
$18,000 

Only through a program of reg- 
ular inspection, testing, and main- 
tenance on your air hoists will you 
be able to keep them operating at 
optimum efficiency. All components 
of your system should be checked: 
your compressed air system that 
drives the hoists, the air motors, 
the brake system, the wire rope or 
chain, the scheaves, drums, trolley 
wheels, and hooks. 

The trouble-shooting check list 
such as the one shown will help to 
identify deficiencies in your hoist 
or air system that can decrease air 
hoist efficiency. An accurate main- 
tenance log should be kept on each 
hoist in your shop. 

Your inspection procedure should 
include a frequent check (daily to 
monthly intervals) of all mechanical 
equipment; air and hydraulic sys- 
tems, hooks, chains, ropes, brakes, 
and slings for excessive wear. The 
periodic inspection (1 to 12 month 
intervals) should include checks for 
cracked, deformed or corroded mem- 
bers, loose bolts or rivets, worn, 
cracked, or deformed parts, such as 
pins, bearings, shafts or gears. Re- 


A moving air logic control system may be 
retrofitted to any piston hoist in our line that 
provides lifting capacities from 500 Ibs. to 
10 tons. The system eliminates solid state 
controls, potential electric shock and spark- 
induced explosion hazards. One power 
source, compressed air, feeds both the 
hoist controls and the hoist’s air motor. The 
system may be programmed to provide semi- 
automatic or completely automatic hoist 
operation after manual initiation of a cycle. 
liable manufacturers of hoists are 
as concerned with safety in your 
plant as you are. Their maintenance 
instructions and repair parts lists 
will be of significant value to you. 
Make sure you have it and to insure 
proper and safe operation, follow 
their maintenancerecommendations 
and obtain replacement parts from 
the original manufacturer. 

Your program should also include 
a scheduled replacement of old 
hoists with new ones, not only to 
improve your productivity, but to 
insure safety. A hoist will eventually 
reach a point where it is uneco- 
nomical to repair it to bring it to an 
acceptable level of operating effi- 
ciency and safety. 


INDICATE NO. 246 ON BUSINESS REPLY CARD 


To maximize productivity and 
profits, use your “‘air space’”’ to re- 
place existing but less effective 
handling procedures. An overhead 
system which includes a bridge or 
jib crane, the hoist and the proper 
handling fixture or grab should 
be considered whenever possible. 
Why? Overhead systems do not 
take up the aisle space required for 
lift trucks, they are less costly to 
maintain, and overhead systems are 
usually one-man operations, while 
other methods may require two or 
more men. 


A simple overhead system can 
usually be written off in six months 
or less, and the more sophisticated 
systems will pay back in a matter 
of a year or two at the most, based 
on improved efficiency. 

In most cases an overhead system 
is easy to operate. No special op- 
erators or complicated training pro- 
cedures are required. 

Overhead systems are also safer 
to use—built in are proven design, 
construction and performance fea- 
tures that meet or exceed present 
safety standards. Not only does the 
overhead system free the worker 
from backbreaking labor, but it 
moves goods from station-to-station 
with greater ease, saving time and 
increasing production. 
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useful literature 


continued from page 139 


HOW TO APPLY AUTO-PLACE 
TO A PRESS APPLICATION 


ered in a 30-page report. 
(Auto-Place) 
Indicate No. 494 on card 


An 8-page brochure de- 
scribes the application of a 


live roller conveyor system. 
(Ermanco Inc.) 
Indicate No. 495 on card 


Requirements for installing 
an automatic storage re- 


trieval system are covered 
in an 8-page report. (Triax) 
Indicate No. 496 on card 


So You’re Going To Buy A 
Conveyor System? is a 24- 


page booklet designed as a 
tool to help bridge the gap 
between a busy industrial 
management and a rapidly 
expanding materials han- 
dling technology. (Rapistan 
Inc.) 

Indicate No. 488 on card 


A 24-page “primer” covers 
the various arrangements 


for feeding roll materials in- 
to presses. (Perfecto) 
Indicate No. 497 on card 


A series of brochures from 
Jervis B. Webb covers over- 
head and roller conveyor 
systems as well as other 
materials handling applica- 
tions. “Dog Magic” is a 20- 
page brochure on power- 
and-free conveyors. /ndi- 
cate No. 498 on card. Over- 
head trolley conveyors are 
covered in a 100-page man- 


ual. Indicate No. 499 on 
card. A 48-page brochure 
describes enclosed  over- 
head conveyor systems. /n- 
dicate No. 500 on card. 
Automatic monorail  sys- 
tems are described in an 
8-page brochure. /ndicate 
No. 501 on card. “Span- 
master” overhead crane and 
monorail systems are cov- 
ered in a 16-page brochure. 
Indicate No. 502 on card. 
Custom conveyor systems 
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* 
For ONLY $2.75 Per Foot ! 
* Light duty track with trolleys 24” 0.C 
(ECONO) INSTALL YOURSELF 
OVERHEAD MONORAIL 
From Stock Components 
Your own workmen can assemble 
nents into a custom designed conven- 
tional type conveying system to suit 
uSual overhead conveyor cost! 
Speed up material movement and 
cost saving efficiencies of automation 
with a flexible, low cost ECONO instal- 


$3.90 per foot — 12” 0.C. 
stock ECONO track and other compo- 
your precise needs—-at a fraction of 
production flow — gain the benefits and 
lation. 


Power and Free Systems 


Power and Manual Systems 
Smooth rolling ECONO trolleys provide dependable load move- 
ment in chain driven powered systems 
= Of in manual operating systems. 
» Heavier loads are safely handled by 
combinations of trolleys and load bars, 

such as shown at left. 


SEND FOR NEW CATALOG! 


ECONO MFG. CO. 
Dept. M e Celina, Ohio 45822 


INDICATE NO. 247 ON BUSINESS REPLY CARD 


Capacity 








are described in a 12-page 
brochure. /ndicate No. 503 
on card. An analysis of 
storage rack systems is 
made in this 30-page man- 
ual. Indicate No. 504 on 
card. Techniques for auto- 
matic dispatching are cov- 
ered in this 20-page bro- 
chure on overhead and in- 
the-floor tow conveyors. /n- 
dicate No. 505 on card 


A vacuum conveyor for 
transport of irregular shap- 
ed or fragile products, call- 
ed the Vac-Q-Veyor, is de- 
scribed in a 4-p. bulletin. 
(Herr-Voss Corp.) 

Indicate No. 506 on card 


Versatility is featured in the 
Master Handling System de- 
scribed in a 6-p. fold-out 
brochure. (Scans Associ- 
ates, Inc.) 

Indicate No. 507 on card 


“Increased Productivity in 
Machine Loading” through 
use of industrial robots is 
explained in a 6-p. bro- 


chure Indicate No. 508 on 
card. Use of Unimates in 
die-casting applications is 
described in a 4-p. bulle- 
tin. Indicate No. 509 on 
card. (Unimation, Inc., di- 
vision of Condec Corp.) 


“Build Your Own Crane Kit” 
is the subject on a litera- 
ture packet assembled by 
Hoist & Crane Division. /n- 
dicate No. 510 on card. 
Cost-cutting ideas on mon- 
orails, cranes, and stackers 
are contained in a 64-p. 
manual from Cranes & Mon- 
orail Systems Division. /n- 
dicate No. 511 on card. 
Power-and-free conveyor 
systems in a_ variety of 
manufacturing applications 
are shown ina colorful 12- 
p. booklet published by 
Chain Conveyor Division. /n- 
dicate No. 512 on card. 
Automatic palletizing sys- 
tems are shown in an 8- 
pager from Unit Conveyor 
Division. /ndicate No. 513 
on card. (Acco) 

ee 











The major problem in the process 
control area is the lack of user 
education and training. This de- 
ficiency is not limited to any par- 
ticular group; it shows up in all 
levels of management, engineers, 
and workers. 

Techniques abound and new 
developments occur faster than 
the old ones can be tried out and 
understood. Many new ideas be- 
come obsolete before they get off 
the drawing board as the control 
revolution marches forward in 
double time. The fluidic manufac- 
turers bemoan the fact that the 
transistor and electronic age ar- 
rived just as they had their device 
ready for market. Users were 
being snowed under by NC and 


R. J. Keyser 
Fairbanks Morse Division 


Catching Up ToThe Computer Age 


computers—and they were in no 
way ready to assimulate the tech- 
nological know-how required. 

Most users are in favor of the 
new technologies. They know it 
will increase productivity and af- 
ford their plants a host of new 
benefits. However, along with the 
good comes the bad. 

R. J. Keyser, vice president of 
manufacturing, Fairbanks Morse 
Division of Colt Industries, is typi- 
cal in his comments about control 
problems: “When we bought a 
tape-controlled, sophisticated ma- 
chine, we originally thought all we 
had to do was load and unload it 
—the machine then would do all 
the work. But it didn’t turn out 
that way. The machine isn’t that 
smart. Instead of putting one low- 
grade man on the machine, it 
takes a real high-grade worker.” 

Another problem is the lack of 
standardization in the field. C. D. 
Seidler, manager of new products 
planning, Teletype Corp., says: 
“We have gone through a period 
during the past 10 years where 
some people in the organization 
were against NC and some were 
for it. Fortunately, we did buy 
some. However, we never stan- 
dardized. It would have been much 
more desirable if we had, as ser- 
vice and training would have been 
much easier.” 
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Echoing Seidler’s comments, 
John Sedoric, vice president of 
manufacturing, Paper Machinery 
Division, Beloit Corp., adds: “‘l 
don't know what your program is, 
but standardization is the first 
step you take. If you don’t, by the 
time you get everyone’s system in, 


C. D. Seidler 
Teletype Corp. 


you will need electrical engineers, 
not electricians, to maintain 
them.” 


Equipment manufacturers agree 
that training is a potentially trou- 
blesome area when it comes to 
controls. Allen-Bradley and Digital 


Equipment Corp. are quick to 
point out, however, that the new 
controls are not a maintenance 
problem if the plant’s electrical 
maintenance workers are ade- 
quately trained before the new 
equipment is brought in. 

The importance of upgrading 
the maintenance force cannot be 
taken lightly. The Industrial De- 
velopment Division of the Univer- 
sity of Michigan’s Institute of 
Science and Technology predicts 
that by 1978, almost 25 percent 
of all equipment failures in the 
U.S. metalworking plants will be 
detected and diagnosed by the 
computer. 

Growth of the use of computers 
in industry is phenomenal. Gen- 
eral Automation, Inc., states that 
the industry segment of the com- 
puter market is about $100 mil- 
lion, and anticipates that within 
five years, this field will total more 
than $300 million annually. 
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Guarantees of Performance. 
Most manufacturing managers 
are caught in the middle of the 
control explosion. While many of 
them have some idea what it is 
all about, they must place heavy 
reliance on their newer employees 
for control logic knowledge. Not 
only do the managers lack exper- 
tise, but they are being inundated 
with governmental requirements 
in the areas of environment and 
safety, and they want to be as- 
sured that what they buy will meet 
governmental codes and stan- 
dards. James McCarthy, manager 
of manufacturing, Thor Power 
Tool Co., puts it this way: “The 
problem is to get controls that 
have a guaranteed OSHA compli- 
ance on them. Furthermore, con- 
trols are available for newer items, 
but lacking for older equipment.” 

J. J. Diamond, Rockwell Mfg. 
Co., states that contro! safety is a 
prime concern in the equipment 
they build. Calling attention to his 
company’s voltage machine con- 
trol unit, he says Rockwell is offer- 
ing this unit at no price increase 
on all of the new equipment it 
manufactures. While stating that 
a considerable amount of the ma- 
chines in use today is of World 
War Il vintage and should be due 
for replacement, he says that with 
the high cost of maintaining and 
refurbishing older equipment to 
meet safety requirements, users 
would be better off to get new 
equipment with safety features 
and achieve higher productivity 
as an added benefit. 

Spokesmen for Parker Hanni- 
fin Corp. point out that when it 
comes to safety, manufacturing 
personnel need not always look to 
electronics for conformance and 
reliability. Pneumatic controls 
have been used successfully in ex- 
plosive atmospheres and in areas 
where liquids and steam are pres- 
ent. Richard Kieh! of Parker Han- 
nifin comments: “Moving-part log- 
ic is an innovation that has wide- 
spread industrial use. This is a 
form of miniature pneumatic con- 
trols which should not be confused 
with ‘fluidics.’ Fluidic controls, 


Systems 


which have no moving parts, en- 
joyed a flurry of interest in the 
late 60’s. The fluidic system was 
incompletely developed, poorly 
explained, and sold in the wrong 
places for the wrong reasons. 
Moving-part logic, on the other 
hand, is coming into maturity rap- 
idly, is easily understood, and is 
being applied in a practical and 
sensible manner.” 

Control manufacturers agree 
that there is more to the control 
business than programmable con- 
trollers or computers. Tradition- 
ally, electro-mechanical compo- 
nents have dominated the control 
field; however, pneumatic and 
electronic devices are being de- 
veloped which promise improved 
reliability, safety, maintainability, 
cost, and size. Therefore, many 
factors must be considered when 
selecting a control technology for 
a given application. 

Moving-Part Logic (MPL) Con- 
trols. MPL is miniaturized pneu- 
matic control whose components 
provide all the basic input, logic, 
and output functions. Its main 
characteristics are high pressure, 
limited flow, and negligible con- 
sumption of operating media. 
MPL is entirely different from con- 
ventional pilot-operated pneuma- 
tic and hydraulic valves, or fluid- 
ics. 

Pneumatic MPL controls some- 
what resemble electrical controls. 
Housed in what look like electrical 
cabinets, they include a complete 
range of input, logic, and output 
devices. Inputs include pushbut- 
tons, selectors, indicators, limit 
valves, position sensors, electric- 
to-pneumatic interfaces, and hy- 
draulic-to-pneumatic interfaces. 
Logic devices include ANDs, ORs, 
memories, and timers. Outputs in- 
clude MPL valves that can operate 
small pneumatic air cylinders di- 
rectly, air pilot-operated pneuma- 
tic power valves, air pilot-operated 
hydraulic power valves, and air-to- 
electric interfaces. 

Parker Hannifin’s Kiehl states 
that maintenance of MPL has been 
greatly simplified. Most high-qual- 
ity MPL relays are equipped with 





Operating Characteristics of Various Contro! Media 





Characteristic 


Electro- 
mechanical 


Pneumatic 





Moving Part Logic 


Fluidic 


Solid-State 
Electronic 





Expected Life 


100,000 to 
2,000,000 
operations 


10,000,000 to 
500,000,000 
operations 


Indefinite 





Response Time 


10 to 25 millisec 


6-10 millisec 





Operating Rate 


40 to 100 op/sec 


100 to 150 op/sec 


indefinitely 





1-2 millisec 


500 to 1000 op/sec 


5-10 nanosec 
po ae oa HY 


200 to 300 
million op/sec 





Fanout 

(ability of 
device to drive 
others) 


over 20 


Unlimited 


4-6 


6-10 





Power Supply 
Regulation 


Somewhat 
Critical 


Not Critical 


Not Critical 


Critical 





Relative 


Very Large 


Large 


Medium 


Small 


System 
Size 























Environmental Characteristics of Various Control Media 





Pneumatic 





Electro- 


Condition mechanical 


Moving Part Logic 


Solid-State 


Fluidic Electronic 





Temperature 
Extremes 


Good 


Acceptable 


Excellent Acceptable 





Explosive 
tmosphere 


Poor Excellent 


Excellent Good 





Contaminated 
Atmosphere 


Good 


Acceptable 


Poor Excellent 





Vibration and 
hock 


Acceptable 


Excellent Excellent 





Electrical Noise Good Excellent 


Air Pressure 


Surges Excellent 











Acceptable 


Excellent Acceptable 


Poor Excellent 














Courtesy, Eagle Signal Industrial Controls Division, Gulf & Western Industries, Inc. 


visual indicators which permit lo- 
cating a system’s malfunction 
quite readily. 

Grahame Mountford of the Air 
Valves Division of Rexnord, Inc., 
feels that M?L has a great future 
because the logic calculations for 
setting up a control panel are quite 
similar to those used when setting 
up an electronic system. Another 
advantage is that MPL control is 
neither affected by electrical tran- 
sients nor do they create any that 
could affect nearby electronic ap- 
paratus. 

The Boolean Jungle. “The relay 
is dead, long live the transistor.” 
That’s an overstatement at this 
point. Although the electronic rev- 
olution is overthrowing many of 
the “old-time” relay systems, re- 
lays are still being used and will 


be for some time to come. Non- 
solid state components have their 
place in manufacturing and are 
well understood by maintenance 
electricians. When something such 
as “the relay” is well entrenched, 
it is hard to dislodge it with new 
technology. 

But the manufacturing execu- 
tive often comes into the new elec- 
tronics through the products he 
manufactures for others and the 
products he uses at home. Robert 
Yanker, plant manager of Barber- 
Greene Co., states that he sees 
great potential in solid state con- 
trols because almost all new prod- 
ucts his company builds contain 
them; as a result he can see their 
application in his shop. 

In simplest terms, a solid state 
control device is one which incor- 


porates various components made 
of solid materials that exhibit spe- 
cific electronic characteristics. 
Such components include resis- 
tors, capacitors, diodes, transis- 
tors, and thyristors. Most solid 
state components fall into the cat- 
egory of semiconductors. In turn, 
a semiconductor consists of one 
homogenous piece of solid ma- 
terial whose molecular structure 
has been altered to achieve de- 
sired electronic characteristics. 

To create a solid state control 
device, a number of solid state 
components are wired into a de- 
sired circuit configuration. Boo- 
lean algebra is a mathematical 
shorthand used for designing con- 
trol circuitry. 

As simple as all that sounds, 
the new electronics are not that 
simple. There are some inherent 
problems with them, and, unless 
compensated for in equipment de- 
sign, problems may develop after 
the equipment they control is in- 
stalled. A frequent problem is 
electrical noise. Nearby electrical 
equipment may generate an inter- 
ference that can cause a control- 
ler to malfunction. 

According to Frank Zammit of 
the Numa-Logic Division of West- 
inghouse, the most critical time 
for solid state control is early in 
its product life. Therefore, if such 
devices are thoroughly run-in be- 
fore shipment, very few break- 
downs should be encountered. 
Since the expected life for solid 
state is indefinite, maintenance 
problems will occur because of 
malfunctions rather than through 
wear. 

Other control manufacturers 
agree. James Vandemore, Eagle 
Signal Industrial Controls Divi- 
sion, Gulf & Western Industries, 
Inc., states: “The best accepted 
measure of system reliability is 
the average mean time between 
failure (MTBF). Reliability is en- 
hanced if components are de- 
signed to function within the op- 
erational and envionmental re- 
quirements of the application. 
Components should be purchased 
from a reputable supplier, who 
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can offer proof of good inspection 
practices. Further, the system 
should be subjected to a thorough 
burn-in program to avoid early 
failure in the field.” 

Another question is how far 
does one go with electronics? What 
is the difference between and 
when should one use fixed wired 
controllers, programmable control- 
lers, or mini-computers? What 
about interfacing them with one 
another or even a central comput- 
er. 

Allen-Bradley Co. comments 
that a successful DNC installation 
can begin surprisingly small and 
grow into a computer system of 
any size and capacity. The com- 
pany’s advice is: Plan big, start 
small, and then grow. 

Although industry is in the 
midst of an electronic revolution, 
numerical controllers are in an 
evolutionary stage. According to 
James Conley, General Electric’s 
NC sales manager: “Total systems 
control over NC operations offers 
distinct advantages to certain 
companies. But assembling a high- 
ly complex system is not without 
its problems.” Conley indicates 
that while the present level of in- 
stalled DNC systems may not be 
significant in numbers, the experi- 
ence of users with installations to 
date proves their feasibility. 

Instant Replay. Computerized 
manufacturing offers production 
personnel the same benefits that 
instant replay offers to TV sports 
fans. The production man can in- 
stantly have at his fingertips any 
process information required. He 
can know what is going on at the 
line, what goods are in shipping or 
receiving, and a complete run- 
down on his manpower situation. 

Singer calls its production com- 
munication system the “Blue-Col- 
lar Computer System.” Its opera- 
tion is fairly typical of other com- 
puterized communication systems. 
The unit begins its work the 
moment an employee walks 
through the plant door. Through 
data punched into his badge, he 
is instantly recorded into the sys- 
tem. Within minutes, management 
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can know precisely what the man- 
power size and profile is for the 
day. Any adjustments can be made 
at the beginning of the shift rather 
than later in the day after prob- 
lems arise. 

The computer also keeps close 
track of every job in the shop. Ma- 
terial shortages, down machines, 





10 Steps For 
Planning a Manufacturing System 


1. Know the capabilities of the 
central system so it can be 
maximized. 

. Know the inputs and outputs 
of the machine being con- 
trolled. Eliminate or minimize 
the need for manual overrides. 

. Take all manufacturing re- 
quirements into consideration 
beforehand. This should in- 
clude knowing the environ- 
ment the equipment will oper- 
ate in as well as knowing 
diverse needs of all parties or 
departments that will be using 
the system. 

. Establish economic justifica- 
tion on equal terms with non- 
automated controls. 

. Standardize on equipment 
and software requirements. 

. Develop operator and mainte- 
nance training programs. 

. Develop scheduled mainte- 
nance programs and plan for 
backup system on critical 
processes. 

. Develop an acceptance test 
specification program. 

9. Develop program for vendor 
coordination and scheduling. 

10. Document system for follow- 
up program. 
(Developed from information supplied by 


Digital Equipment Corp. and the Systems 
Division of Allen-Bradley) 











or any other difficulties are flagged 
for immediate corrective action. 
By the end of the day, the system 
contains all information necessary 
for payroll, job status and depart- 
ment performance reports, and 
many other items that once could 
be obtained only through extreme- 
ly time-consuming manual opera- 
tions. 

At Rohr Corp., the computer 
can communicate with the shop 
workers. A computerized voice 


Systems 


track verifies workers’ request for 
materials. 

However, plant communications 
need not be computerized to gen- 
erate savings. The new communi- 
cations system at the West Allis, 
Wis., Tractor Plant of Allis Chal- 
mers Corp., contains nine 22-in. 
CCTV television monitors, three 8- 
in. CCTV monitors, and three cam- 
eras. The basic system is divided 
into three sub-systems with one 
covering each assembly line. Pro- 
duction managers have a visible 
record of what is taking place on 
the line, and cost savings are es- 
timated at $12,000 annually. 

Although controlling systems 
for inventory control, maintenance 
monitoring, plant security, etc., 
are as diverse as the controlling 
requirements for machinery, the 
reason for all systems are the 
same—cost savings. The NCR 
computerized inventory control 
system at C. A. Roberts Co., has 
reduced steel inventories by over 
30 percent. E. A. Fox, in charge of 
the computer system, sums it up: 
“Over-all, our approach is not to 
have a showcase, but to show a 
payback on every job we put on 
the computer.” 

Power Transmission. |n many of 
our discussions with manufactur- 
ing managers and engineers, 
transmission of power is seldom 
a major concern—until OSHA is 
mentioned. Noise, grease and oil 
spills, and guarding, all evoke 
considerable comments from 
users. Of the power transmission 
devices, hydraulics continue to 
grow in number and variety of ap- 
plications. 

Most current hydraulic develop- 
ment work and planning by equip- 
ment manufacturers is related di- 
rectly to productivity and/or en- 
vironmental requirements. Accord- 
ing to Robert Thoren, Sperry Vick- 
ers: “Much work has been done on 
reducing the sound levels of hy- 
draulic systems. The main thrust 
has been in pump modifications, 
but good progress also has been 
made in component sizing and 
mounting, piping, circuit design, 

continued on page 148 
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save five ways 
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standardizing 
Mark Century NC 


Widest Choice of Machine Tools 
w GE Mark Century numerical controls are now 
offered by 201 machine tool builders. This wide 
choice allows you to select your best possible 
machine value with the assurance that you can 
2 . specify high-quality Mark Century NC with it. 


9 Programming Is Faster, Costs Are Lower 

@ Standardizing enables you to establish fewer 
and simpler programming routines. Your part pro- 
fol e=lanlaaiiare mm o)eeleie-liemuir-llal(iar-lele.-murelale meee lial lar) 
become easier and more efficient — thereby 
idcTelUlellale meres) (5 





Operator Efficiency Is Higher 
| Mure @rcialivia vm, (Om-\¢-lalel-lceiP4-ltlelam-lile)) 23) 
are Leia} lalome) oloie-)(ole-M (om el-1eeliil-mullele om e)eelilel(-al em aalcia) 
they must handle more than one machine, this famil- 
iarity saves training time . . . increases production 
efficiency. 


Maintenance Is Easier, Costs Less 
w@ Increased familiarity which comes with Mark 
(Or Tal (Ulavay Om-it-laler-icelrs-lirelamacreleler-t-Mecelelel(-r-islelel ilar 
idiaalomrelalem-y-h\.-s-me)amatl-lial(ciarelaleromte-llaliare mm ele] at) ey- la =) 
parts inventory investment can also be reduced 
loXeror=IUl-iome) me lacr-1 th mlaleigct- tore lal (cigenalelale(sr-leli ite mel ml ey- late 


More Service Convenience, Accessibility 

t MrelamOrcialivia an | Om-)e-laler-igelP4-1tlelam-li le), c-m 010mm (0) 
benefit more from GE’s unparalleled services: over 90 
ited (obs of- tore We} 0) eo) |ferchelelam-lalem-t-1(-t-Molale|ialci1e- Mm tslel ac 
than 200 NC trained service engineers in 90 cities 
re worldwide, complete software support with post- 
2 processors for all major computers, GE operated NC 
4g far-Uialcciar-lalecom (eel ialiare m-Yeiacece) tm ie) mele) (olloiae\-1e-e)alalci R 
Fale mj or-1aom ofc atcmercial(cie-Mi am <=) mei) (1m dal aelelelalele) m tale 
United States and Europe. 


With nearly 20 years of NC experience we can give 
NZelUmisr< lab minle) ao mores-) Cr-te NY iale Mi acr- tell (om olUl MCI -lal-1¢-1| 

=a (croneg(om"iicla @@x-ialcela m-itclaler-lgelP4-lelelam iam 7010 a |@ 
planning. See your GE NC Sales Engineer or Machine 
Tool Builder Representative. Or, write General 
Electric Company, Section 530-17, Schenectady, 

N. ¥. 12345 
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continued from page 145 
shielding techniques, and proper 
maintenance. 

“Water-based fluids (90 percent 
water and 10 percent soluble oil) 
point the way to improved safety, 
easier disposal, and reduced fluid 
costs. The leakage problem is also 
getting attention. Newer approach- 
es include straight thread connec- 
tions, modular valves which mini- 
mize connections, and completely 
packaged and sealed drive units 
using a minimum of fluid. 

“Increasingly sophisticated hy- 
draulic circuits and components 
lend themselves to equipment au- 
tomation. Examples are electrical- 
ly modulated hydraulic valves 
which permit continuous electron- 
ic control of the circuit by comput- 


ers and/or other electronic con- 
trollers.” 

What Is in the Future? Predic- 
tions by the Industrial Develop- 
ment Division of the University of 
Michigan’s Institute of Science 
and Technology put the control is- 
sue in proper perspective: 

By 1977: Part programmer time 
per part will be reduced by 25 
percent. 

By 1978: About 25 percent of 
all equipment failures will be de- 
tected and diagnosed by on-line 
computer software. 

By 1980: Instantaneous compu- 
ter displays comparing scheduled 
versus actual conditions will be 


employed in 25 percent of all man- 
ufacturing operations. More than 
25 percent of all machine loading 


and scheduling will be done with 
computers. A new breed of pro- 
duction manager, familiar with 
computer methodology, will be 
commonplace. 

By 1982: Production labor re- 
quired per unit output of discrete 
part production will have de- 
creased by 25 percent. One-fourth 
of all formed parts will be gener- 
ated by complete software systems 
that optimize product, tool, and 
process considerations. One-fourth 
of all tools and dies will be engi- 
neered and/or designed with com- 
puter graphics. 

By 1988: A 10 to 20 percent re- 
duction in intermediate level man- 
agement, per unit of work, will re- 
sult from advances in information 
networks. Sf 





No. 523 an 


card. The 


agrams. (S-P Manufacturing 


useful literature 


Cleveland speed variator, a 





High-performance, low-cost 
hydraulic pumps for pres- 
sures to 3000 psi are de- 
scribed in an 8-page fold- 


HIGH PERFORMANCE 
LOW COST PUMPS 


out brochure. (Vickers). /n- 
dicate No. 515 on card. 
Directional controls for 
high-performance machine- 
ry are described in an 
8-page brochure. /ndicate 
No. 516 on card. Adjust- 
able-speed hydrostatic drives 
are covered in a 10-page 
brochure. /ndicate No. 517 
on card. 


Power. Transmission equip- 
ment, a 20-page product di- 
rectory. (Eaton Corp.) /ndi- 








cate No. 518 on card. Off- 
the-shelf power transmis- 
sion equipment described 
at length in a 16-page bro- 
chure. Indicate No. 519 on 
card. Cleveland modular 
fan-cooled speed reducers 
are described in a 16-page 
brochure. /ndicate No. 520 
on card. Dynamic adjust- 
able-speed dc drives and 
systems are presented in a 
12-page brochure. /ndicate 
No. 521 on card. Adjust- 
able frequency inverter 
drive systems are presented 
in an 8-page brochure. /ndi- 
cate No. 522 on card. Cleve- 
land heavy-duty speed re- 
ducers are presented in a 
32-page brochure. /ndicate 


precision speed changer 
and torque converter, is de- 
scribed in a 24-page bro- 
chure. I/ndicate No. 524 
on card. Airflex standard 
clutch/brake press _ pack- 
ages and control systems 
are described in an 8-page 
brochure. /ndicate No. 525 
on card. Farval centralized 
lubricating systems are pre- 
sented in a 14-page bro- 
chure. /ndicate No. 526 on 
card. 


A 62-page fluid power refer- 
ence handbook contains 
standard engineering data, 
a glossary, and graphic 
symbols for fluid power di- 


Corp.) 
indicate No. 527 on card 


A 4-page, fold-out fluid 
compatibility chart aids in 
selecting the proper hose 


es ve ‘4 
PARKER 
| _ Hoge 
4g Gampggibiliey 
Chart 
s 
eo 
¢ 


for various chemical com- 
positions. (Parker-Hannifin 
Corp.) 

Indicate No. 528 on card 


A 20-page illustrated bro- 
chure describes a series of 


PaRnKeR CPi 
Valves 


Panna §B harnrrin 
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valves for controlling pro- 
cess, power, and instrumen- 
tation systems. (Parker- 
Hannifin Corp.) 

Indicate No. 529 on card 


Brochures on soldering sys- 
tems, a solid state system 
for automatic electronic in- 
spection, a parts caddy, 
and solid state industrial 


metal detectors are includ- 
ed with other literature in 
a folder package. (ITT In- 
dustrial & Automation Sys- 
tems) 

Indicate No. 530 on card 


The role for programmable 
controllers is presented in 
a 12-page conference pa- 
per. (Square D Co.) /n- 
dicate No. 531 on card 
Basic wiring diagrams and 
short explanations for elec- 
trical control devices are 


presented in a 58-page 
brochure. /ndicate No. 532 
on card. Plug-in Norpak Sol- 
id State Control, a 100-page 
manual, explains the basic 
principles of NOR logic as 
an introduction to a very de- 


tailed study of the various 
logic modules and acces- 
sories available. /ndicate 
No. 538 on card. Norpak 
Demand Control, a  22- 
page manual, describes 
in detail the potential ap- 
plication of demand control 
and the savings it offers. /n- 
dicate No. 539 on card. 
Program Sequence Control, 
a 15-page brochure, de- 
scribes one of the most 
efficient means of control- 
ling machines or processes 
by step or sequential con- 
trollers. /ndicate No. 540 
on card. 


A 130-page flexible shaft 
manual describes the ad- 
vantages, functions, and 
nomenclature of flexible 
shafts. Cites a number of 


successful applications. (S. 
S. White Division) /ndicate 
No. 541 on card. The basic 
operating principle of the 
Airbrasive jet, by which a 
gas-propelled stream of 
abrasive particles is driv- 
en against the work, is 
described in a 16-page bro- 
chure. /ndicate No. 542 on 
card 


Hydraulic power units and 
components are described 





in a 4-page brochure. (Mil- 
ler Fluid Power) Indicate 
No. 543 on card. Air switch- 
es are described in a 24- 
page brochure. /ndicate 
No. 544 on card. Air logic 
controls for simplifying air 
and hydraulic circuits are 
presented in a 16-page bro- 
chure. /ndicate No. 545 on 
card 


Various hydraulic and air 
cylinders supplied by Tom- 
kins-Johnson are described 
in a series of booklets that 
also include the engineer- 


HYDRAULIC 
CYLINDERS 


ing of hydraulic and air 
circuits. Hydraulic Cylin- 
ders is a 28-page manual. 
Indicate No. 546 on card. 
An 105-page manual on hy- 
draulic and air cylinders up 
to 1000 psi oil and 200 psi 
air. Indicate No. 547 on 
card. A 174-page manual on 
medium-pressure air and 
hydraulic cylinders. /ndi- 
cate No. 548 on card. High- 
pressure hydraulic service 
is a 140-page manual. /n- 
dicate No. 549 on card 


Brochures from General 
Electric Co. on various con- 





enaena @ rcccrare 


trol applications include 
both product and technical 
information. Most 
installation guides and tips 
applicable to any control 
Track-type Limit Switches 
is a 28-page brochure. /n 
dicate No. 550 on card. A 
12-page brochure on indus- 
trial strongbox solenoids 
Indicate No. 551 on card. A 
16-page brochure on lever- 
less limit switches. /ndicate 
No. 552 on card. Transistor- 
ized static control is ex- 
plained in a 8-page bro- 
chure. Indicate No. 553 on 
card. A 20-page brochure on 
magnetic starters. /ndicate 
No. 554 on card. Controls 
for meeting OSHA require- 
ments are covered in this 
8-page brochure. /ndicate 
No. 555 on card. Heavy- 
duty oiltight pushbuttons 
are covered in this 10-page 
brochure. /ndicate No. 556 
on card. A 20-page brochure 
on programmable control- 
lers. Indicate No. 557 on 
card 


include 


Various brochures on nu- 
merical contro! are offered 





in a folder package. (Ben- 
dix Industrial Controls Di- 
vision) 

Indicate No. 558 on card 


“A confidential competitive 
comparison” of the Auto- 
Mate 32 and other program- 
mable controllers is  pro- 
vided in Reliance Electric 
Co.’s brochure discussing 
the nine buying considera- 
tions in this kind of equip- 
ment control. 

Indicate No. 559 on card 
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Performance 
that counts — 








Increase your uptime | 

with Westinghouse Numa-Logic’... 

the solid-state control with the built-in 
machine troubleshooter. 


Over 80 percent of electrical down- 
time is caused by failure of, or trouble 
with, machine pilot devices (sole- 
noids and limit switches). 


Replacing this faulty equipment is 
usually a snap. Finding exactly 
what's wrong and where it’s wrong is 
the tricky part. This can take con- 
siderable skill and time. Time that 
decreases your productivity and 
costs you money. 


Numa-Logic solid-state control by 
Westinghouse is the fastest and 
most accurate way to find these 
problems. An exclusive pictorial 
display board pinpoints your dif- 
ficulty in seconds. So an electrician 
knows exactly where to go and what 
to do to fix the problem. 





And when you install Numa-Logic, 
you're assured of optimum reliability. 
Things like integrated circuits, long- 
life, light-emitting diodes for indicator 
lights, and completely ‘‘burned-in,” 
solid-state components guarantee 
this reliability. 


An exclusive double-interlocking 
system and broken wire protection 
give maximum safety performance 
for people and equipment. 


A general purpose control based on 

simple English logic (AND, OR, NOT) 
makes Numa-Logic the easiest sys- 

tem to design and read. 


Other factors like off-the-shelf 
components, no ac/dc or 440/110 
volt segregation, and the most com- 
plete set of drawings in the industry 
make Numa-Logic a snap to operate. 


And finally, Numa-Logic has built-in 
test points and LED indication sys- 
tem to assist in checking control 
performance. Nothing is left to 
chance. 


For more information on 
Westinghouse Numa-Logic, the 
solid-state control with the built-in 
machine troubleshooter, write today 
for our complete application manual 
and our new capabilities brochure, 
“Performance That Counts.” 61373 


You can be sure if it's Westinghouse. 
Westinghouse Electric Corporation, 


Control Products Division, Beaver, 
Pa. 15009. 


estinghouse 
helps make It happen 
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System 7300 is the preferred choice 
of Computerized Numerical Control 
among industrial users. Field-proven 
in a variety of complex and 
demanding N/C applications. 


It’s truly a soft-wired system. This 
means maximum flexibility and 
commonality of control. You can 
apply the System 7300 to all types of 
N/C applications today. And this 
same soft-wired flexibility will meet 
your future requirements as well— 
providing long-term protection on 
your control investment. 


Diagnostics capability. CRT 
diagnostic message communication 
simplifies operation. A standard 
package of tape programs is 
included to speed servicing and 
maintenance. 


Standardization. The programming, 
the hardware and the training (both 
operator and maintenance) are 
common to all 7300 systems. Saves 
you time, money and part inventory 
headaches. 

Additional features. The System 
7300 has other important N/C 
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capabilities that equip you for 
tomorrow, even if they are not 
required today: 

Program storage 

Tape Edit + Axis calibration 

Format compatibility 

Auto Accel/Decel « Digitizing 

Status Reporting * New interpolation 

techniques 
And it’s DNC compatible, of course. 


So, to profitably increase your 
productivity through computerized 
numerical control, take a close look 
at the Allen-Bradley System 7300 or 
write for details. 








New Wean United coil coating line 
gives Precoat Metals high production... 


and St. Louis clean air 


This Wean United high speed coil 
coating line at Precoat Metals, Inc., 
St. Louis, provides answers to 
some of the most vexing environ- 
mental and production problems 
faced by today’s coil coaters: (1) 
It meets or exceeds rigid air quality 
standards with unique coater room 
and oven exhaust incineration 
facilities. (2) It achieves high pro- 
duction by applying two coats to 
48” wide strip at speeds up to 350 
f.p.m. (3) It is the first coating line 
that automatically maintains cate- 
nary position to assure optimum 
curing conditions in the ovens. (4) 
It is designed with adjacent entry 


Stainless steel fume incinerators eliminate sol- 
vent odors from oven and coating room exhausts. 
and exit terminal equipment which 
permits efficient coil handling with- 
in a limited area. 








Precoat Metals, a division of 
Chromalloy-American Corpora- 
tion, specializes in custom coating 
cold rolled and galvanized steel for 
architectural applications, indus- 
tural metal buildings, and special 
coated products. 

Therapidly changing technology 
in the coil coating industry is 
reflected in this modern line. If you 
would like more information on 
this and other Wean United coating 
lines (formerly built by McKay 
Machine Company), contact: 
Wean United Inc., 347 North Park 
Avenue, P.O. Box 751, Warren, 
Ohio 44482. 
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